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SO^IE XEW PERSPECTR'ES IX RENAL PHYSIOLOGA' 

A. V. AVOLF 

Department of Physiology and Pharmacology, Albany Medical College, Albany, A . } . 

It has been my great pleasure to be invited to these meetings, to visit Nvith you 
these past few days, and to enjoy that hospitality for which urologists are re¬ 
nowned. And I am. of course, honored that you have asked me to deliver your 
Ballenser lecture. It is with some regret, therefore, that I ha\e chosen to talk to 
vou todav about a few matters which currently interest practicall}' no one in 
clinical medicine. However, the aspect of things changes with time, and uith 
that comiction I hope to justify a discussion of some of the odd pursuits of renal 
physiologists. 

X BIT ox tV.VTER B.A.U.XCE 

The amount of water in the body is, as you know, rather constant from day to 
day in a healthy person. This has something to do with the fact that the kidneys 
help to get rid of excesses, but that organ cannot of itself replenish a deficit of 
water. Although casual reflection tells us that intake must importantly affect the 
amount of water in the body, it requires something of the instincts of a book¬ 
keeper, which not all of us have, to appreciate fully the cold beauty of the re¬ 
lation 

Balance = Gain — Loss. 


It has been said that in the infant \mh only fluid intakes, thirst is a substitute for 
hunger, presiding over alimentation.' If so, “gain” and thence “loss” in the 
balance equation is more closely identified with thirst than in the adult. Yet a 
study of thirst in the adult is a study of the headwaters of the urine, as it were, 
and remains a good thing to undertake if we wish to keep perspective on the 
meaning of the urine flow. Let us work into this subject gradually, first by follow¬ 
ing the course of an intravenous injection of a liter load of 5 per cent glucose solu¬ 
tion. 


Quickly mingling with the blood and other body fluids, the glucose is removed 
by metabolic processes, lea\'ing in effect a load of distilled water. This water load 
dilutes the dissolved materials of the body, lowering their effective osmotic pres¬ 
sure, especially that of sodium and chloride. A'cmey’s- painstaking researches 
have led him to postulate the existence of tiny, vesicular organelles, lying in the 
bed of the internal carotid arteiy in the central nervous sj'stem, which respond to 
this dilution by osmotic sivelling. These hj'pothetical osmometers might behave as 


from third annual Edgar Ballenger Alemorial Lecture delivered April 5 
.o_, Boca Raton, Florida, before the Southeastern Section of the American Urolorical 
Association. ® 

Present adless: Army Medical Service Graduate School, tValter Reed .\rmv Medical 
’^enter, \Nasiungton, D. C. 

Rullier: Soif. Dictionaire des Sciences M^cales, 61; LlS-490.1S21. Paris; Panckoucke, 
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stretch receptors for afferent nerves, impulses along which could reflexly cause 
the posterior pituitarjr gland to reduce below normal its rate of secretion of anti¬ 
diuretic hormone. The result of this, following the short time during which al- 
read3" circulating hormone is being removed bj" organs such as the liver, would 
be a decreased tubular reabsorption of water by the renal tubules, and a conse¬ 
quent diuresis. If all this is so, we have a simple explanation of the Avater diuresis, 
including its latent period, Avhich follows drinking or intravenous infusion of 
salt-free Avater. 

The urine formed in Avater diuresis, Avhich has been thought of as a-sort of 
phj^siological diabetes insipidus, is characteristically more dilute than normal 
plasma not onlj^ Avith respect to nonprotein solids but AAuth respect to effectiA-e 
osmotic pressure AA^hich is largely due to salts. The effect of remoAung from the 
body a fluid containing relati\"el3’- more AA'ater than salt is to make the residual 
(diluted) body fluids more concentrated. As the concentration of salts in these 
bod3^ fluids returns toAvard normal, the “AA'ater remOA’al” reflex, including osmo- 
receptiA^e cells on the afferent, and neuroph3'^poph3^seal cells on the efferent sides, 
becomes something of a “AA-ater conseiwation” reflex. Antidiuretic hormone again 
circulates, renal tubules reabsorb AA-ater as before, and urine floAV returns to adi- 
uretic leA^els. 

This theoiy does not tell us AA'h3'' a liter load of normal saline is excreted, if it 
causes no appreciable change in the effectiA'e osmotic pressure of body fluids. 
True, in man, a liter of saline is usuall 3 ’ excreted more sloAA-ly than a liter of Avater, 
but this is not alAva3'-s the case as one discovers in the course of man3'- such tests. 
It is even less true in the dog Avhere, although one ma3’- still distiiiguish the diuretic 
effects of glucose solution from those of normal saline, the differences are usuall3'- 
less pronounced. An3nva3’-, the theoiy does not cover this point. 

In my opinion® latter da3'^ nephrodynamic studies based on inulin or similar 
clearances make little sense of this problem. Without laboring the point that the 
experimental error in the determination of the glomerular filtration rate often 
SAvalloAvs up the A-ery changes one might Avish to delineate, there is the more 
important consideration that the best theory Ave haA-e of maximum tubular re- 
absorpth^e capacities (Tm) as applied to sodium and chloride^’® has not been con¬ 
firmed for haAung any extensiA^e, physiologic, regulatory role.'-’® But the theoiy 
has lots of magnetism because of its simple, mechanistic features; and the logico- 


3 tA’olf, A. V.: The Urinary Function of the IvidneA'. ISfew York: Gruno & Stratton, 1950. 
^ Wesson, L. G., Jr. and Anslow, 3A^ P., Jr.: E.xcretion of sodium and water during os¬ 
motic diuresis in the dog. Am. J. Physiol., 163: 465-474, 1948. 

® Smith, H. W.: The Kidnej-: Structure and Function in Health and Disease. New 3-ork ■ 


O.vford Univ., 1951. 

® Ladd, ISI.: Renal excretion of sodium and water in man as affected b.y preh.A-dration 
saline infusion, pitressin and thiomerin. J. Applied Phj'siol., 4: 602-619, 1952. ’ 

’ Hare, R. S., Hare, K. and Phillips, D. M.: The renal excretion of chloride by the nor¬ 
mal and by the diabetes insipidus dog. Am. J. Phj'siol., 140: 334r-348, 1943. 

* Ekehorn, G.: XI. Renal thresholds. General remarks. Acta med. Scandinav 124- 
494-510, 1946. ' 

s Mudge, G. H., Foulks, J. and Gilman, A.: Effect of uroa diuresis on renal excretion nf 
electrolytes. Am. J. Physiol., 168: 218-230, 1949. 

Wolf, A. V. and Ball, S. M.: Effect of intravenous sodium sulfate on renal excretion in 
the dog. Am. J. Physiol., 160 : 353-360, 1950. 

“ Black D. A. K., Platt, R. and Stanbury, S. W.: Regulation of sodium excretion in 
normal and salt-depleted subjects. Clin. Sc.. 9: 205-221, 1950. ' 
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psychic hnvof parsimony which rules over scientific liypothcscs justifies its wide 

influence in recent researches. . 

To return to our cousideratious of water balance, let us suppose the postpitvn- 
tary theory adequate to account for removal of positive loads of water. How 
about negative loads? Verney’s theory accounts nicely for the oliguresis which 
sets in following ordinary dehydration. Here effective osmotic pressure of body 
fluids is greater than normal; shrinking osmoreceptors call not. for decreased but 
for increased secretion of autidiuretic hormone; and only that small, obligatory 
urine flow, consistent with the removal of solutes demanding excretion, obtains. 
Still, water continues to leave the body, even if more slowly, and water deficits 
grow. Then thirst appears. .-V thirsty garter snake, rabbit, or dog would in a feu 
minutes of access to water drink back an amount approximately equal to its 
deficit.*® A man takes somewhat longer. H'hat regulates the intake in any case? 
.\n old view, still advocated in some quarters, has the dryness of the mouth as 
the stimulus to di'ink, and aVisolutc or relative dehydration is known to result in 
scanty salivary secretion which presumably favors irritation of the mouth and 
throat. Unfortunately the dry mouth theory'* is mainly qualitative and does not 
account well for the meteringof waterintaketo body needs. It certainly does not 
account for the sudden onset of thirst when a salty anchovy is taken and saliva 
flows profusely. The more widely considered cellular dehydration theory,'®*'® 
which correlates thirst with the effective osmotic pressure of body fluids, lends 
itself to quantitative analysis of thirst, but without refinement, it is inadequate 
to account for such things as thirst in hyposalemia (hyponatremia),or the 
curious polydipsia which arises from enforced polyposia.-**'-® By injecting vari- 


*- Tarail, U., Seldin, D. \V. and Goodycr, A. V. X-. ElTccts of injection of hypertonic 
glucose on metabolism of water and olectrolvtc in patients with edema. J. Clin, Investiga¬ 
tion, 30: nil-lllD, 1951. 

*’ Lewis, J. AI., Jr., Buie, R. M., Sevier, S, M. and Harrison, T, R.: The effect of posture 
and of congestion of the head on sodium excretion in normal subjects. Circulation 2: 822- 
S2T, 1950. 

" Viar, IV. X., Oliver, B. B., Eisenberg, S., Lombardo, T. tViHis, K. and Harrison, 
T. R.; The effect of posture and of compression of the neck on excretion of electrolytes and 
glomerular filtration: further studies. Circulation 3: 105-115, 1951. 

'^ Lombardo, A., Eisenberg, S., Oliver, B. B., Viar, W. X., Eddleman, E. E., Jr. and 
Harrison, T. R,, Effects of bleeding on electrolvtc excretion and on glomerular filtration. 
Circulation, 3:260-270,1951. 

-Adolph, E. F.; Physiological Regulations. Lanc.astcr: Cattell, 1943. 
oca plwsiological b.asis of thirst. Proc. Roy. Soc., London, s. B. 90: 

-oo—301, 1918. 

** Gilman, A.: The relation between blood osmotic pressure, fluid distribution and vol¬ 
untary water intake. .Am. J. Physiol., 120 : 323-328, 1937. 

•0 wn*’ Heat, and .Altitude. Cambridge; Harvard, 1938. 
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ously concentrated salt solutions in men until thirst just appeared, and by 
calculating the resulting degree of general cellular deh 5 "dration on an osmometric 
basis, it has been found that cells -ndll lose up to 1 to 2 per cent of their fluid 
A'olume, whereupon the thirst threshold is reached.-® Now Vernej^ calculated that 
liis pituitary osmoreceptors responded to changes in effective osmotic pressure 
of the order of 1 to 2 per cent. This coincidence was partl 3 ^ responsible for the 
proposal that thirst actuallj'' has its origin dn osmoreceptors of the same genus 
as Verney’s. Make no mistake, however. Anatomicallj’’, both pituitary osmo¬ 
receptors and thirst osmoreceptors are presentlj’" hj^pothetical, notwithstanding 
repeated accounts in learned journals which take these receptors for granted. It 
is difficult to refrain from casting one’s lot with that of a neat idea, but sober 
fact is a better canon of verit^^ than that of the Bellman in The Huntinq of the 
Snark* 

If we are willing to recognize for the oversimplification it is that thirst must be 
due solely either to a “drj’- mouth” or to “cellular dehydi’ation,” we maj'’ go on 
to a more sophisticated vieAv of dipsogenic and antidipsic influences. Suppose 
there actuallj’’ were osmoreceptors for thirst somewhere, perhaps in the central 
nervous sj'^stem. In the course of ordinarj’-, general tissue dehj’-dration, not onl}”^ 
would these receptors lose water, but tissues in the oral cavity would lose likewise. 
Few physiological associations would be more likelj’’ to set into a conditioned 
reflex than these. It maj- be that local dr^mess of the mouth and throat, or osmotic 
stimulation of their membranes, acts merelj’’ as a conditioned stimulus. This 
might excite sensorj'’nerves joining a primitive tliirst reflex haAung primarj’’ osmo¬ 
receptors and afferent ner\"es deep in bodj’- tissues such as the central nervous 
sj’'stem. The reflex would terminate in effectors which cause the taking of water. 
This concept of thirst® rescues the best features of both the cellular dehj’-dration 
and the drj’- mouth theories and discovers advantages bej'-ond this. It accounts 
for the sudden onset of tliirst, when sweet chocolate is chewed, as a conditioned 
thirst reflex. Here the mouth is moist but presumablj^ there is osmotic stimulation 
of its membranes. General cellular dehj’^di'ation caimot be involved in so short a 
latent period and, -adth or without the taking of water, the thirst disappears 
shortlj^ after the oral stimulation is removed. The “conditioned reflex” theory, 
moreover, is susceptible of extension and amplification in the light of other 
observations. It also permits of being tested in new experimental ways but these 
matters cannot be pursued here. 

Let us remark on the previousty noted thorny aspects of the thirst problem; 
first, the phenomenon of thirst in the presence of hj'posalemia and, second, the 

Wolf, A. V.: Osmometric analysis of thirst in man and dog. Am. J. Physiol., 161- 75 , 
S6, 1950. „ . , 

* “Just the place for a Snark!” the Bellman cried, 

As he landed his crew-ndth care; 

Supporting each man on the top of the tide 
By a finger entwined in his hair. 

“Just the place for a Snark! I have said it twice: 

That alone should encourage the crew. 

Just the place for a Snark! I have said it thrice: 

What I tell you three times is true.” 


Lewis Carroll 
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induction of thirst by forced, sustained water intakes. Of the latter, not too 
much is known beyond the reports of Regniery’ Kunstmann,"’ and Holmes and 
Montcomer}-.-^ Kunstmann drank up to IS liters of water per day for four months 
and succeeded thereby in developing intense thirst which forced him to get up at 
niaht to drink. Xot before several days following cessation of intensive drinking 
did the tlurst abate*. 

The existence of thirst in hv-posaleniia seems at first a negation of the cellular 
dehydration theory but this is not necessarily the case. This theory (or its os- 
moreceptive ofTspringl tells us to expect thirst when so and so much tissue dehr - 
dration sets in. But it does not tell us that thirst cannot co-exist rrith cellular 
hydration. Within narrow limits, cellular hydration does seem properly to be 
an antidipsic influence but TIcCance" depleted human subjects of salt and 
noted that the ht’posalemia was associated with, among other tilings, a flavor- 
sense aberration sometimes mistaken for thirst. ater was desired and dnmk but 
gave no relief. Apparently paradoxically, taking salt relieved the desire for water 
and this could be followed by ‘‘real'* tliirst.f The probable cellular hydration in 
hyposalemia should on the face of things give rise to anxnhing but thii'st. Aet 
thirst may occur. Some hold"'' that "accommodation" of cells to the In-posalemic 
level sets in so that elevation of saline osmotic pressure with respect to the In^po- 
salemic baseline would lead to thirst in accord with osmoreceptive theory. Such 
accommodation has also been postulated for the antidiuretic hormone osmore¬ 
ceptors.-- • And so it may be. But there are weaknesses in this view, not the least 
of which is the fact that accommodation in reverse is relatively unknown; that 
is. one does not apparently accommodate so as to have no tlurst in a h\-persalemic 
setting. The desert habitue calls for liis water at pretty much the normal thresh¬ 
old and no success attends trainmg ndth an eye to getting along with large 
deficits of body water.-' On the other hand, however, accommodation may be 
more characteristic of '“disease.” 

If we are to have osmoreceptors for tliirst that stimulate afferent nerves when 
they shrink in hypertonicity, why not when they stretch in h>-potonicity? Could 
this account for thirst in hj-posalemia which cannot be sated by water but only 
by salt? 

Having scratched the topics of diuresis and thirst. I should like now to derive 
a curious relationship between ordinaiy- thirst and urine flow, invoking no real 
or fancied physiologic mechanisms, no nephrod\mamics or cellular kinetics, nor 
any physical theory at all. Consider in a purely abstractive way a man starting 
out with no salt or water excesses or deficits, who simply sits, generating urine 


_ Kunsmann’s findings— an S day latent period before onset of thirst, an elevation 
01 Eemin cWoride and osmotic pressure during thirst, persistence of thirst after termination 
01 lorced drinking, and obsnpation— nmy be explicable if a state of real but tempor.arv 
mabet^ insipidus could be caused by some “disuse atrophy" of the posterior pitiiitar'v 
m me lace ot steady water loading. There are some inconsistencies in this view but w'c 
now lor it takes us too far afield. ’ 

I^erimental sodium chloride deficienev in man. Proc. Rov Soc 
London, s. B. 119: 24o-25S, 1936. iviu. 

can i® satiated by water, but how far satietv 

can serxe a crucial definition IS moot. 

1947 associates: Physiology- of Man in the Desert. New York: Interscience 
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and throwing off pulmocutaneous water A’-apor as is his Avont. Under these con¬ 
ditions, Avhere urine production gradualh'- falls off Avith progressiA-e deh 3 "dration, 
the osmotic pressure of the urine tends to become greater than that of the 
plasma. The effect of remoAung from the bod^'^ a Amlume of fluid AA'hose osmotic 
pressure is greater than that of the fluids remaining behind is to cause the re¬ 
maining fluids to become more dilute. While this constitutes an antidipsic in¬ 
fluence, the pulmocutaneous remoA'al of AA-ater in excess of salt tends to concen¬ 
trate the body fluids AAnth respect to osmotic pressure. Here AA-e haA'e a dipsogenic 
influence. We knoAA- these tAA’o factors are not balanced because thirst eA'entually 
supervenes. It is easy to shoAv b}' “loAver mathematics” that, if thirst is to be pre¬ 
cipitated under these conditions, a necessaiy inequahty e.xists phj^siologicallj' 
betAveen the rate of insensible Avater loss and the rate of urine formation. So long 
as the effectiA'e osmotic pressure of the urine is tAvo or more times that of the 
plasma, the insensible loss exceeds the rate of obligatoiy urine floAv.^ Contained 
here is the odd implication that in an3'- mammal—mouse, man, or elephant— 
undergoing ordinary deh3^dration this inequalit3^ should obtain. 

It is in considerations like the aboAm, emplo 3 dng anal 3 "sis, integration, and 
abstraction that one begins to catch a glimpse of the subtleties of AA'ater balance. 
I think that too feAV iin^estigators toda}^ accept the “realities” of abstractiA^e or 
mathematical theories in ply^siology. The 3 '' are inclined to dismiss relations of these 
sorts as “empirical,” reserA-ing for the term “theoretical” onl3' those relations 
Avhich have crudel3’^ obvious ph3'^sical determinants.* 

VOLUME REGULATION 

Fifteen 3"ears ago orthodox renal physiologists AueAved an3-one aa'Iio proclaimed 
the kidney to be an organ of volume regulation as a visionaiy of the Avorst kind. 
Today the emphasis has so far shifted that some ph 3 'sio]ogists, relaxing AA’ith a 
science-fiction story about a mountainous mass of protoplasm able to deAmur 
AAdiole cities, Avould instantl 3 ^ perceiA-e that a problem of Amlume imbalance must 
be at issue. 

The clinician is most likel3^ to think of Amlume regulation in terms of edematous 
states, but these “perA'ersions” of Amlume regulation, for all their practical 
importance, are onb’' small parts of a perAmsiA'e ph3’'siologic problem. One side of 
this problem is set forth b3^ the sort of question asked earlier. “Wly^ should a 
liter load of saline of the same composition as plasma ever be excreted if it pro- 

* I’oincare^ has treated this vital point. “Suppose,” he saj’s, '‘v,e haA'e before us ain' 
machine; the initial AA'heel Avork and the final AA'heel AA-ork alone are visible, but the trans¬ 
mission, the intermediary machinery by AA-hich the movement is communicated from one 
to the other, is hidden in the interior and escapes our vieAv; aa'b do not knoAv AA-hether the 
communication is made by gearing or by belts, by connecting-rods or by other contrivances 
Do Ave say that it is impossible for us to understand anj'thing about this machine so long as 
AA-e are not permitted to take it to pieces? You knoAV AA-ell aa'b do not, and that the prinoinle 
of the conservation of energ.A' suffices to determine for us the most interesting point We 
easih- ascertain that the final AA'heel turns ten times less quickly than the initial AA-heel 
since these tAA'o Avheels are visible; aa'c are able thence to conclude that a couple applied to 
the one Avill be balanced by a couple ten times greater applied to the other. For that there 
is no need to penetrate the mechanisms of this equilibrium and to knoAV hoAv the forces 
compensate each other in the interior of the machine; it suffices to be assured that this 
compensation can not fail to occur.” 



SOME NEM- rERSPECTIVES IX KENAL I'llVSlOLOGY 


I 


ducos !io coiiceniration in tiic plasma? This ciuestion is the more puzz- 

hii'’’ so lone as one refuses to admit that the body or the k-idne\ can respond 
physioloeicallv to undo loads of volume independently of loads of concentration. 
It remains puzzhng to those students of nephrodynamics who do not emancipate 
themselves from the belief that inulin clearances must hold the ansn er. 

We have not the time to entertain this fascinating topic now. nor to retnew 
the spate of recent papers on volume receptors. It is enough to note that various 
workers postulate such receptors, preferably in the cephalad portion of the hotly. 

i.-<; tvhen a person lies down he shows recumbence diuresis, perhaps because 
body mud shifts toward cephalic volume receptors. The removal of edema from 
some patients following beti rest alone has even been attributed to diuresis fol- 
loinng stimulation of such volume receptors. And in the recumbent position, 
intravenous saline is said to be more diuretic than in the sitting position. The 
exigence of volume receptors has been tested, for c.xample. by the use of an 
occlusion cuff placed around the neck of a sitting victim, thereby congesting the 
blood in the head and simulating the recumbent position in this regard.'^ Unfortu¬ 
nately. indirection of this sort appears to be essential inasmuch as the direct 
test of cutting off a patient's head and comparingthe effects udth a control is pro¬ 
scribed and, indeed, naive. .Vs that estimable saraut, Claude Beniartl observed, 
a good physiologist must have a feeling for the complexity of things. 

I am presently conducting equally indirect tests of volume regulation and re¬ 
gret being unable at tins time to pass on to you definitive restdts. !My studies 
make use of statistical correlation of changes in salt e.xcretion with the distortion 
of extracellular and mtntcellular fluid compartments. The distortion in this case 
is an algebraic summation of changes in extracellular volume (where an increase 
is called -r) and in intracellular volume (where a decrease is called -J-). Distor¬ 
tions caused by loads of salt and water are calculated by means of osmometric 
etpiatious. and the underlying idea is that if the kidney regulates volumes, its 
excretion of salt will be highly correlated with the osmotic volume imbalances 
produced by any combination of positive or negative loads of salt and or water. 
The nephrodtmamic purist might be quick to note that these correlation curves 
fit their graphed points only better than the constellations describe fbeir signs 
of the zodiac. But let him remember that various subject matters in the universe 
have snndiA- but characteristic kinds of correlation with other subject matters 
and. in any case, correlations of salt excretion with distortions are better than 
those of salt excretion with salt load. This is a significant physiologic fact which 
ts not predicted quantitatively by current theories of filtration and tubular 
reabsorption. 


Med Sender. M.; Some iaciors infiueucing sodium excretion. .Vm, J. 

li 9^1°“ • J- - The effects oi .an increase in plasma volume on tbe metabo- 

efectroh-ies by normal subjects. J. Cbn. Investigation 

” Strauss yi. B., D.avis. B. K., Rosenbaum. J. D. and Rossmeisl, E. C.: '-TTater diure- 
J.Vlin intravenous infusion of isotonic saline solution. 
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THE ARTIFICIAL KIDNEY 

The technique and science of hemodialysis contribute importantlj^ to new 
perspectives in renal physiology.®’ This is not because of any similarity between 
the diffusion-filtration processes of the artificial kidnej’' and the filtration-reab¬ 
sorption-secretion processes of the natural kidney, but rather because excretion 
and retention vdth the former can be accurately controlled for many different 
materials, simultaneous!}’-, at the choosing of the hemodialyst. He can reduce the 
level of plasma potassium, for example, below that to which a natural kidney 
could, and can study the effects of low levels of other materials in the blood ivhose 
concentrations in disease only rise. He can now, and should in the future even 
better, control water balance for particular purposes. He can search for the un¬ 
known etiologic, and possibly specific, agent or agents of uremia directly by ap¬ 
propriately designed differential dialyses. And anyone w’ho has watched “cer¬ 
tain” uremic death take a holiday after a si.x hour blood rinsing will have a new- 
perspective in renal phj’siology. 

In the past investigators have derived valuable information b}'- using “per¬ 
fused” kidneys and “isolated” kidneys. These methods are pow-erful but not 
alw’aj’-s productive of reliable inference as to ph 5 ’-siologic processes. The “artificial” 
kidney adds a new- method with far-reaching possibilities. 

IN FINE 

We have now considered, although unevenly, three “new perspectives” in renal 
physiology: 1) in the possibilities inhering in integration and analj’-sis of fluid 
intake and output, that is, in the subtleties of w-ater balance; 2) in the renal 
regulation of body volume considered independently of nephrodynamios; and 3) 
in the new- techniques of hemodialj-sis. Let me spare you further summary and 
rather conclude in a philosophic vein. 

In recent j-ears there has been a remarkable but unhappy uniformity of 
methods used to study mammalian kidneys in action. Few- question the immense 
pow-er of these methods, or undervalue the insight which—to take an important 
example—the probable determination of the rate at w-hich glomerular juice is 
squeezed into tubules gives into fundamental mechanisms. But today “filtration ” 
“blood flow-,” and “clearance” have become gods of renal physiology, and too 
many are their prophets. I tliink that if w-e can learn anything from the long 
history of ill-starred theories in renal physiology it is that w-e should not invoke 
these or any other deities of the ■\-ital yellow- fluid, alone. Some w-ould have us 
believe the proper theoretic basis for kidney science lies only iu these ideas and 
that others must be empirical. But to insist on the -(-irtue of the phj-sical, and on 
the futility of the abstractive, is manifestly to mistake the nature of scientific 
theories and to preclude us from attaining to new perspectives in renal physiology. 

Wolf, A. V.: The artificial kidney. Science, 116:193-199,1952. 

=5 Poincare H.: The Foundation of Science. New York: Science Press, 1913, pp. 299-300 
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from the Deparlmcnt of Urologij. Ochsner Clinic and the Dirision of L rology, Tulanc 
Uniicrsitif of Louistann, School oj 3/fairnic, Actr Oricatts 


A discussion of the problems involved in the clinical diagnosis of tumors of the 
adult renal parenchrana rvas stimulated by a review of statistical reports from 
several leadins medical centers which showed that not more than 50 per cent of 
patients were alive three years after nephrectomy, less than 40 per cent sur\-ived 
five years and less than 30 per cent were alive and free from recurrence at the end 
of ten years. These figures indicate that the tumor had spread beyond the con¬ 
fines of the kidnev in more than 70 per cent of cases at the time operation was 
perfoimed. It has long been recognized that early diagnosis of renal tumors and 
removal of the kidney before metastasis occui'S offer the only hope of cure. 
Recognition of renal tumors is presently based upon correlation of s%*mptoms 
with the results obtained from the presently available diagnostic procedures. 
Unilateral renal disease responds favorably to surgical e.xcision and cure should 
be effected if nephrectomy is performed while the disease is still confined to the 
kidney. However, at present less than one-third of patients tvith renal tumors 
are being cured; this means that better methods of earlier recognition must be 
provided if more patients are to be cured. 

The triad of symptoms long recognized as suggestive e\’idence of renal tumors 
are hematuria, pain and a mass in the side. Gross hematuria is the initial sriuptom 
in not more than half of the cases. It occurs only after the tumor has broken 
through into the collecting system, and since many tumors remain encapsulated 
for a long time, the initial appearance or blood in the urine does not necessarily 
indicate an early stage of the disease. On the other hand, the significance of 
microscopic hematuria shovdd perhaps be given more emphasis. Blood may ap¬ 
pear in the urine as a result of a variety of lesions in any part- of the urinarj' 
tract, the two most- important of which are cancer and tuberculosis. These obvi¬ 
ously should be eliminated first before consideration is given to less important 
lesions. The too frequent tendency to minimize the significance of the initial pas¬ 
sage of blood in the uiine is probably one of the greatest contributing factors to 
the present delay in recognizing reual tmnors. Although it should by no means 
be interpreted as indicative of an early stage of the disease, blood in the urine 
shoidd mean cancer until appropriate investigation proves that it does not exist-. 
Such studies imply that interval follow-up examinations are imperative if a 
gross lesion is not foimd upon the initial examination. 

Pam is said to be an initial symptom of renal tmnors in approximately 30 per 
cent of cases. Tluee reasons are assigned for its occurrence. The first is increased 
intrarenal pressure from growth of the tiunor within the renal capsule or pressure 
on surrounding structures. Dull and aching in character, such pain is usualh- lo- 
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THE AKTIFICIAL KIDNEY 

The technique and science of hemodialysis contribute importantly to new 
perspectives in renal physiology.®- This is not because of any similarity between 
the dilfusion-liltration processes of the artificial kidney and the filtration-reab- 
sorption-secretion processes of the natural kidney, but rather because excretion 
and retention with the former can be accurately controlled for many different 
materials, simultaneously, at the choosing of the hemodialyst. He can reduce the 
level of plasma potassium, for example, below that to which a natural kidney 
could, and can study the effects of low levels of other materials in the blood whose 
concentrations in disease only rise. He can now, and should in the future even 
better, control water balance for particular purposes. He can search for the un¬ 
known etiologic, and possibly specific, agent or agents of uremia directly by ap¬ 
propriately designed differential dialyses. And anyone who has watched “cer¬ 
tain” uremic death take a holiday after a si.x hour blood rinsing will have a new 
perspective in renal physiolog 3 ^ 

In the past investigators have derived valuable information bj’’ using “per¬ 
fused” kidneys and “isolated” kidneys. These methods are powerful but not 
alwa 3 ’^s productive of reliable inference as to ph 3 ’-siologic processes. The “artificial” 
kidne 3 ’^ adds a new method with far-reaching possibilities. 

IN FINE 

We have now considered, although unevenly, three “new perspectives” in renal 
physiology: 1) in the possibilities inhering in integration and analysis of fluid 
intake and output, that is, in the subtleties of water balance; 2) in the renal 
regulation of body volume considered independently of nephrodynamics; and 3) 
in the new techniques of hemodial 3 >’sis. Let me spare 3 mu further summaiy and 
rather conclude in a philosophic vein. 

In recent years there has been a remarkable but unhappy uniformity of 
methods used to study mammalian kidneys in action. Few question the immense 
power of these methods, or undervalue the insight which—to take an important 
example—the probable determination of the rate at ivliich glomerular juice is 
squeezed into tubules gives into fundamental mechanisms. But today “filtration ” 
“blood flow,” and “clearance” have become gods of renal ph 3 ’^siology, and too 
many are their prophets. I think that if we can learn anything from the long 
history of ill-starred theories in renal physiology it is that we should not invoke 
these or any other deities of the Htal 3 mllow fluid, alone. Some would have us 
believe the proper theoretic basis for kidney science lies only in these ideas and 
that others must be empirical. But to insist on the mrtue of the physical, and on 
the futOity of the abstractive, is manifestly to mistake the nature of scientific 
theories and to preclude us from attaining to new perspectives in renal physiology 
« Wolf, A. V.: The artificial kidney. Science, 115: 193-199, 1952. 

“ Poincard H.: The Foundation of Science. New York: Science Press, 1913, pp. 299_3oo 
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A discussion of the problems involved in the clinical diagnosis of tumors of the 
adult renal parenchiLTna was stimulated by a rexuDW of statistical reports from 
several leadins medical centers tvliich showed that not more than 50 per cent of 
patients were alive three years after nephrectomy, less than 40 per cent surxived 
five years aud less than 30 per cent were alive and free from recurrence at the end 
of ten years. These figures indicate that the tumor had spread beyond the con¬ 
fines of the kidney in more than 70 per cent of cases at the time operation was 
perfonned. It has long been recognized that early diagnosis of renal tumors and 
removal of the kidney before metastasis occurs offer the only hope of cure. 
Recognition of renal tttmors is presently based upon correlation of sj'mptoms 
tvith the residts obtained from the presently available diagnostic procedures. 
Unilateral renal disease responds favorably to surgical excision and cure should 
be effected if nephrectomy is perfomted while the disease is still confined to the 
kidney. However, at present less than one-third of patients -with renal tumors 
are being cured: this means that better methods of earlier recognition must be 
protided if more patients are to be cured. 

The triad of s\-mptoms long recognized as suggestive etfidence of renal tumors 
are hematuria, pain and a mass in the side. Gross hemahtria is the initial sj-mptom 
in not more than half of the cases. It occurs only after the tumor has broken 
through into the collecting system, and since many tumors remain encapsulated 
for a long time, the initial appearance or blood in the urine does not necessatily 
indicate an early stage of the disease. On the other hand, the significance of 
microscopic hematmia should perhaps be given more emphasis. Blood may ap¬ 
pear in the urine as a residt of a variety of lesions in any part- of the urinaiy* 
tract, the two most important of which are cancer and tuberculosis. These obvi¬ 
ously shoidd be eliminated first before consideration is given to less important 
lesions. The too frequent tendency to minimize the significance of the initial pas¬ 
sage of blood in the urine is probably one of the greatest contributing factors to 
the present delay in recognizing renal tumors. Although it should by no means 
be interpreted as indicative of an early stage of the disease, blood in the urine 
should mean cancer until appropriate investigation proves that it does not exist. 
Such studies imply that inteiwal follow-up examinations are imperative if a 
gross lesion is not found upon the initial examination. 

Pain is said to be an initial sj-mptom of renal timiora in approximately 30 per 
cent of cases. Three reasons are assigned for its occmrence. The first is increased 
intrarenal pressure from growth of the tumor within the renal capsule or pressure 
on airrounding stmctiues. Dull and aching in character, aich pain is usuaUv lo¬ 
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THE ARTIFICIAL KIDNEY 

The technique and science of hemodialysis contribute importantlj^ to new 
perspectives in renal physiology.®- This is not because of any similarit}’- between 
the diffusion-filtration processes of the artificial kidney and the filtration-reab- 
sorption-secretion processes of the natural kidnejq but rather because exci'etion 
and retention vnth the former can be accuratelj’’ controlled for many different 
materials^ simultaneousl 3 q at the choosing of the hemodiatyst. He can reduce the 
level of plasma potassium, for example, below that to which a natural kidney 
could, and can study the effects of low levels of other materials in the blood whose 
concentrations in disease only rise. He can now, and should in the future even 
better, control water balance for particular purposes. He can search for the un¬ 
known etiologic, and possibly specific, agent or agents of uremia directly by ap- 
propriatelj’’ designed differential dialj^ses. And anjmne who has watched “cer¬ 
tain” uremic death take a holiday after a six hour blood rinsing will have a new 
perspective in renal ph 5 ’^siolog 3 ’’. 

In the past investigators have derived A'-aluable information b 3 ’’ using “per¬ 
fused” kidne 3 ’'s and “isolated” kidneys. These methods are powerful but not 
alwa 3 ’'s productive of reliable inference as to ph 3 ’-siologic processes. The “artificial” 
kidne 3 ’- adds a new method with far-reaching possibilities. 

IN FINE 

We have now considered, although unevenl 3 ’’, three “new perspectives” in renal 
physiology: 1) in the possibilities inhering in integration and analysis of fluid 
intake and output, that is, in the subtleties of water balance; 2) in the renal 
regulation of body volume considered independently of nephrodynamics; and 3) 
in the new techniques of hemodial 3 ’’sis. Let me spare 3 ’^ou further summaiy and 
rather conclude in a pliilosophic vein. 

In recent 3 ’'ears there has been a remarkable but unhapp 3 ^ uniformit 3 ’' of 
methods used to stud 3 ’^ mammalian kidne 3 '^s in action. Few question the immense 
power of these methods, or undervalue the insight which—to take an important 
example—the probable determination of the rate at which glomerular juice is 
squeezed into tubules gives into fundamental mechanisms. But today “filtration ” 
“blood flow,” and “clearance” have become gods of renal ph3’^siology, and too 
many are their prophets. I tlunk that if we can learn an 3 q;hing from the long 
histoiy of ill-starred theories in renal physiology it is that we should not invoke 
these or an 3 ^ other deities of the idtal 3 mllow fluid, alone. Some would have us 
believe the proper theoretic basis for kidney science lies only in these ideas and 
that others must be empirical. But to insist on the ifirtue of the physical, and on 
the futility of the abstractive, is manifestly to mistake the nature of scientific 
theories and to preclude us from attaining to new perspectives in renal ph3fsiology. 

« W'^olf, A. y.: The artificial kidne 3 ". Science, 115:193-199, 1952. 

“ Poincard H.: The Foundation of Science. New York: Science Press, 1913, pp. 299-300 
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A discussion of the problems involved in the clinical diagnosis of tumors of the 
adult renal parenchjTna rvas stimulated by a rerierv of statistical reports from 
several leading medical centers rvhich showed that not more than 50 per cent of 
patients were alive three years after nephrectomy, less than 40 per cent suindved 
five years and less than 30 per cent were alive and free from recurrence at the end 
of ten years. These figures indicate that the tumor had spread beyond the con¬ 
fines of the kidney in more than 70 per cent of cases at the time operation was 
performed. It has long been recognized that earlj’' diagnosis of renal tumors and 
removal of the kidney before metastasis occurs offer the only hope of cure. 
Recognition of renal tumors is presently based upon correlation of symptoms 
ndth the results obtained from the presently available diagnostic procedures. 
Unilateral renal disease responds favorably to surgical excision and cure should 
be effected if nephrectomy is performed wliile the disease is still confined to the 
kidney. However, at present less than one-third of patients with renal tumors 
are being cured; this means that better methods of earlier recognition must be 
prordded if more patients are to be cured. 

The triad of sjTnptoms long recognized as suggestive e\'idence of renal tumors 
are hematuria, pain and a mass in the side. Gross hematuria is the initial sjTnptom 
in not more than half of the cases. It occurs only after the tumor has broken 
through into the collecting system, and since manj' tumors remain encapsulated 
for a long time, the initial appearance or blood in the urine does not necessarily 
indicate an early stage of the disease. On the other hand, the significance of 
tnicroscopic hematuria should perhaps be given more emphasis. Blood may ap¬ 
pear in the urine as a result of a variety of lesions in anj”- part of the urinary 
tract, the two most important of which are cancer and tuberculosis. These obrd- 
ously should be eliminated fii'st befoi'e consideration is given to less important 
lesions. The too frequent tendency to minimize the significance of the initial pas¬ 
sage of blood in the urine is probably one of the greatest contributing factors to 
the present delay in recognizing renal tumors. Although it should by no means 
be interpreted as indicative of an early stage of the disease, blood in the urine 
should mean cancer untU appropriate investigation proves that it does not exist. 
Such studies imply that interval follow-up examinations are imperative if a 
gross lesion is not foimd upon the initial examination. 

Pain is said to be an initial sjTnptom of renal tumors in approximatelj^ 30 per 
cent of cases. Three reasons are assigned for its occurrence. The first is increased 
intrarenal pressure from growth of the tumor rvithin the renal capsule or pressure 
on surrounding structures. Dull and aching in character, such pain is usually lo- 


Bast president’s address read at annual meeting. Southeastern 
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cated ill the renal area but may be referred to the upper abdominal region. The 
second reason for pain is increase in the iveiglit of the renal mass; such patients 
complain of increased discomfort when up and about because of added drag on 
the renal pedicle. The third cause of pain is passage of a blood clot down the ureter 
during a period of gross hematuria. This pain simulates renal colic. With the pos¬ 
sible exception of the latter, pain probablj’- is rarely an earlj^ symptom of renal 
tumor. jMaii}’^ lesions produce discomfort in the renal area and if hematuria has 
not occurred, there is too frequently a tendenc3’' ei'en among urologists to fail to 
make the necessaiy studies to establish the presence or absence of a malignant 
lesion. 

A mass in the side is the initial sjunptom in a small group of patients. The 
majorit3’' of these have tumors of low grade malignanc3^ that grow slowl3'^ and ma3r 
remain encapsulated for a long time. In thin patients a mass in the side will not 
long escape detection, but in those with a thick la3'^er of abdominal fat the tumor 
ma3’' escape notice unless there are other associated S3'mptoms. A mass, therefore, 
is not an earl3'^ clinical manifestation of the disease. 

In some of these patients metastatic lesions, usuall3" in the lungs or bones, 
ma3'^ be the first indication of malignanc3u General surgeons are now alert to the 
frequenc3’- with wliich carcinoma is found within the thoracic cage, and are ag- 
gressi^"e in its treatment. The metastatic character of some renal tumors should 
be emphasized and for this reason definitive treatment should not be carried out 
until the urinaiy tract has been completel3’’ investigated to eliminate the possi¬ 
bility of its being the primaiy source of the pulmonaiy lesion. In extreme^’’ rare 
cases, the pulmonar3'’ lesion ma3' represent solitaiy metastasis; in such an instance 
nephrectom3’- and pneumonectom3’’ ma3'' seem justifiable. However, in the major¬ 
ity of cases the presence of metastatic lesions is a contra-indication to nephrec- 
tom3’^. 

Not infrequentbq a soft tissue shadow will be seen in the retroperitoneal area 
in roentgenograms of the gastro-intestinal tract in patients with no symptoms 
suggestive of renal disease. Since renal tumors represent the commonest retro¬ 
peritoneal mass, such cases should be studied from that standpoint before sur¬ 
gical exploration. Surgical errors due to failure to do this are not infrequent. 
Since the diagnosis of renal tumor is based upon correlation of clinical S3^mptoms 
and urologic findings, the accurac3' of the conclusions reached will be directb^ 
proportional to proper evaluation of the former and correct interpretation of 
the latter. The information obtained from the present methods of study of the 
urinar3’^ tract is usuall3’- sufficient to establish a positive diagnosis of renal tumor 
preoperativeW- 

The plain roentgenogram will indicate an increase in the size of the renal mass 
or a soft tissue shadow in the renal area. Excretory urograms as a preliminaiy to 
instrumental studies will indicate the location of the lesion in the majorit3^ of 
cases if the renal function is good. Cystoscopy and retrograde pyelograms are re¬ 
quired in all cases, not onh' to obtain further confirmation of the presence of the 
renal lesion and perhaps suggest its character but also to eliminate the possibilit3'- 
of other associated lesions. Retrograde pyelograms should alwa3's be done bilater- 
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ally and in both the prone and upright positions in order to determine fixation 
of the affected side, ivhich is a poor prognostic sign. A lateral pyelogram ivill give 
additional information on the side of the suspected lesion. The correct perform¬ 
ance and interpretation of the pyelogram constitute one of the most important 
steps in the diagnosis of renal tumors. Among the most freciuent changes in the 
pyelogram are compression and elongation of one or more calyces, with an abnor¬ 
mal ending, and disturbance of the relation of one calyx to another. One or more 
calyces may be completely obliterated. The renal pelvis is usually distorted. The 
ureteropelvic junction may be obstructed. Calcification may be present and the 
renal shadow is enlarged and its outline irregular. Similar changes in the pyelo- 
grara may be produced by a solitary cyst, from which tumors must always be 
differentiated. 

The responsibility of interpreting the urograms should not be placed upon the 
radiologist. This is the primary duty of the urologist. W'ith the advantage of the 
history and results of physical examination, he is in a better position to detect 
minor deviations from normal in the urogram. Failure to recognize early changes 
in the pyelogram is one of the commonest causes of failure to diagnose these 
tumors early. 

Other diagnostic aids in the recognition of renal tumors are perirenal insuffla¬ 
tion, exfoliative cjdolog}" and aortography. Carelli' in 1921 first described the 
technique of perirenal insiifflalion for clearer visualization of renal outlines, the 
adrenal glands and other retroperitoneal structures. Fifteen years later Cahill- 
called attention to its value in certain types of retroperitoneal lesions. If cor¬ 
rectly perfomied, perirenal insufflation should indicate Avhether the soft tissue 
shadow is in the kidneys, the adrenals or adjacent structures. The procedure is 
not M-ithout danger. Air embolism is aUvays a possibilitA’, especially in patients 
AA’ith large tumors and large veins running in the perirenal area. Bending exer¬ 
cises immediately after insufflation may predispose to embolism. We saAV one 
patient Avho AA'ent to the gA-mnasium shortlj- after perirenal insufflation had been 
performed, and, by exercising, diffused the air into the mediastinum and tissues 
of his neck. The air is usually absorbed in three to five da3"s. Of course, the differ¬ 
ent types of lesions of the renal parenchAuna cannot be determined bj’- this pro¬ 
cedure, but the location of the mass in the kidnej’’, the adrenal or adjacent struc¬ 
tures can be established. 

Exfoliaiwe cytology, as deA-eloped by Papanicolaou, offers a possibility of early 
recognition of malignancy of the urinary tract before the lesion becomes large 
enough to produce gross changes in the urogram. This method is perhaps less 
applicable to tumors of the renal parenchjma than it is to those of the renal pel- 
Ais and other parts of the urinaiy tract AA’here cells are throAA’n off in greater 
numbers. On the other hand, once a parenchAmal tumor has iiiA-aded the collect- 
ing system to the extent that hematuria occurs, cells of diagnostic significance 
may be found in the urine during this period. This test has significance only if 


See. roentgenography of the kidney. Bull, et mem. 

1935^^^'^*’ ^ Injections to demonstrate adrenals by x-ray. J. Urol., 34; 23S-243 
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the results are positive. It should be emphasized that the rvalue of this procedure 
is directly proportional to the ability of the individual performing it. It is under¬ 
standable that a diagnosis of malignancy would be harder to make from cells 
collected from the urinary sediment than it would be from an adequate biopsy 
obtained from the tumor. This test, therefore, should always be done under the 
direction of a well trained pathologist rvho is thoroughlj*^ familiar with the 
technique. 

Aortography is the most recent and perhaps the most accurate adjunct in the 
differential diagnosis of a space-occupying lesion in the renal parenchyma. The 
technique has now been sufRcientlj'^ developed so that it can be performed with 



a minimal risk of complications. It is indicated in an3^ patient in whom the stand¬ 
ard urographic procedures yield inconclusive information. For example, a small, 
questionable deformitj" in the pyelograra may be shown to be nothing more than 
a A'^ariation from the normal pattern or it may prove the presence of an earlj^ 
tumor. Aortograph5" is helpful in deteimining the cause of irregularities in the 
renal outline, not necessarity producing pyelographic deformity. The value of 
aortographj' in the solution of this type of problem Avas recently demonstrated 
in the case of a 51 year old man admitted to the medical service complaining of 
headaches. In the course of routine studies a slight irregularity Avas noted in the 
renal outline, Avhich did not produce any disturbance of the normal pattern in 
either the intraAmnous or retrograde p3mlograms. An aortogram, hoAvcAmr, demon¬ 
strated the presence of a tumor 3 cm. in diameter in the renal cortex. When the 
kidne3^ was remoA^ed, it Avas found that the tumor alread3’- had inAmded the renal 
Amin. The nature of irregularities AA^hich occur in conjunction AA’ith, but not neces¬ 
sarily a part of, other renal lesions ma3’- be determined by aortography. This AAns 
recently illustrated in a patient with left calculous pyonephrosis and an irregu- 
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larity in the outUne of the right kidney with a minor disturbance in the calyceal 
pattern. The aortogram proved this to be a c\'st, so that the calculous pyone¬ 
phrosis could be removed without concern as to whether or not the lesion m the 
right kidney represented a tumor. Aortography has proved valuable in the pre¬ 
operative evaluation of renal lesions in the presence of other visceral lesions of 
equal or more importance. A recent example of this was an elderly man vith 
sjTnptomatic calculous cholecystitis and a mass in the left kidney. An aortogram. 
proved the renal lesion to be a cyst. This procedure has also proved helpful in 
■differentiation between renal parenchjunal lesions and other retroperitoneal 
masses. A normal renal arterial pattern will be fouird if the kidney is not in- 



TUMOR_ 

Fig. 2 

volved. Aortography will prordde accurate differentiation between cysts and tu¬ 
mors of the renal parenchjuna. In the case of a cj^st there is an obrdous avascular 
area and the vessels are arranged in an “umbrella” pattern (fig. 1 ) and multiple 
areas of avascularity will be found in pob’^cystic disease. In tumors there is a 
thickened nutrient arterj^, and the area of tumor shows an irregular pooling of 
the medimn in sinusoids (fig. 2 ). A pitfaU is encountered in the case of cystic 
tumors, where sinusoids are seen at the peripherj^ and the central portion of tumor 
is relatively avascular. The question of cyst or tmnor in this type of case, how¬ 
ever, is settled somewhat bj-- the fact that in tumors the periphery of the mass 
appears thicker, whereas in cysts it is obviouBlj-^ thin. 

From an evaluation of the sjanptoms of renal tumors it seems obrdous that 
they cannot be depended upon to lead to an early diagnosis. From the results 
that have been reported up to the present time it is apparent that in the majority 
of cases the tumor has spread beyond the confines of the kidnej’- before any of 
these sjunptoms arise. The diagnostic methods now available for recognition of 
renal tumor are noted for their accuracy and rarely fail if properly applied and 
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the results correctly interpreted. It appears, therefore, that if a number of 
asj^mptomatic lesions are to be diagnosed during a stage when nephrectomy may 
effect a cure, more routine studies of the urinary tract will have to be done than 
are currently being done. Rarely does a general phj’^sical examination fail to in¬ 
clude a roentgenogram of the chest and few pulmonar}'^ lesions are encountered 
which are of more importance than renal tumors. The ease with which excretory 
urography is carried out and the information* gained from it have largely elimi¬ 
nated the objectionable features of studying the urinary tract which formerly 
existed. As alread3’- indicated, it does not within itself suffice to diagnose space- 
occupjdng masses of the renal parenchjma but in the presence of good renal 
function it will indicate rmriations from the normal that suggest the necessity for 
other supplementar3’’ studies. It is not suggested that routine study of the urinary' 
tract be done on every patient but tumors of the reiral parench3ma are found 
largel3'’ in those between the ages of 40 and 55 3mai's and it seems reasonable to 
suggest that this group be subjected to the same careful consideration of the 
urinary tract that is given the chest, the gastro-intestinal tract and other systems. 

SUMMARY 

The fact that less than one-third of patients with renal tumors are being cured 
at the present time indicates the need of providing better methods of diagnosing 
these tumors in the early stages when cure is more feasible. The triad of symp¬ 
toms suggestive of renal tumors are hematuria, pain and a mass in the side. How¬ 
ever, since these symptoms appear earty in less than half the cases, other means 
of discovering these tumors earl3" enough to effect cures must be employed. 
Amongtyhese are excretory urograms, cystoscopy, retrograde urography and 
pyelography, perirenal insufflation, exfoliative cytology and aortography. These 
methods rarely fail if properly performed and accurately interpreted. It would 
appear that in order to recognize more as 3 rmptomatic renal tumors, routine in¬ 
vestigation of the urinary tract must be carried out more often than is now 
being done. 

350 S Prytania St., New Orleans 15 , La. 
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University Schrtol of edictnCf Attr OrUons 

Visualization of the renal arterial tree by injection of radiopaque medium 
directlv into the aorta tvas first accomplished in this countrt' about a decade 
ago by Nelson^ and Doss and associates.- Their early obsert-ations opened an 
entirelv new field of urologic investigation. Last year Evans.* working "with 
Smith.*- * described a simplified apparatus for translumbar injection. Then- 
subsequent reports have been impressive and have servetl to remove many tears 
previously associated with direct puncture of the aorta and injection of radio¬ 
paque contrast medium. Their most recent report indicates that they have per¬ 
formed over one thousand aortic punctures “without mortality or significant 
morbidity." 

Believing that here was a diagnostic aid whose possibliities should be fully 
explored, now that the technique had been simplified, we began using it on our 
service at the New Orleans Charity Hospital in May 1951. It is the purpose of 
tMs report to present our experiences during the last 10 months with over 100 
translumbar aortic punctures in a -wide variety of urologic diseases. 

We have adopted the term renal angiography because, like cerebral and car¬ 
diac angiography, it would seem to be most appropriate to describe roentgeno- 
graphic study of the renal arterial tree by injection of contrast media. A theo¬ 
retically ideal angiogram for urologic diagnostic purposes outlines the entire 
renal arterial tree and only a segment of the aorta. 


TECHXIQTTE 


The eciuipment we use is. with a single exception, the same as that devised by 
Smith. Rush and Evans.*- ^ We have substituted a polvwinyl plastic tubing as 
an adapter for their polyethylene tubing. Since the former mav- be sterilized by 
autoclaving, the hazards of contamination are somewhat reduced by its use. 
Sunilarly, we follow their method of preparing the patient, anesthetization with 
soditun pentothal and aortic pimcttu-e. The medimn used is 12 cc of 75 per cent 
neo-iopax. 

RESULTS 


In over 100 translumbar aortic pimctures we have had no fatahties. and in 
most instances only mild transitorv- discomfort was experienced. The usual 

Read at annual meeting. Southeastern Section. American ITrological Association Boca 
Raton. Fla.. .April 3. 19-52. 

* Xel^n. O. -A.; .-Vneriography of abdominal organs bv aortic injection; a preliminarc 
reirort. fcurg. Gynee. & Obst.. 74: 6-5-5-.662. 1942. ' ' 

- Doss. .A. K.. Thomas. H. C. and Bond. T. B.; Renal arteriograohv. its clinical value 
ley's State J. Med.. 38: 27T-250, 1942. ‘ ' 

-n ' V-: Translumbar arteriographv; a preliminarv renort. Cincinnati J Aled 

oe: -i-oo. 1951. " .... 
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patient complained of mild discomfort at the site of injection, which lasted no 
longer than 12 hours. The severest reaction occurred in a woman who weighed 
less than 100 pounds. Because of her small size and the position of the needle 
the entire abdominal arterial tree was injected. She experienced abdominal 
cramps which required mild opiates for 48 hours. 

Our most satisfactoiy angiograms have been made with a 500 milliampere 
machine equipped with a high speed Bucky diaphragm, the film being exposed 
for 0.2 second. The second film, to obtain a nephrogram, is exposed as quickl}’^ as 
the cassettes can be changed. Believing that serial angiography would be more 
informative, we haA’e attempted to make several angiograms with the high speed 
rotary cassettes. However, these proved unsatisfactorbecause of loss of detail 
in the renal parench 3 Tna. Therefore, we have temporarilj’' abandoned this in 
favor of the single exposure. 

Earlj" in our experience, owing to mechanical failure of a Buckj”^ diaphragm, we 
discovered that a second puncture with a second injection of medium vnthin 
a few minutes was tolerated bj^ the patient without noticeable reaction. Con- 
sequent] 3 q whenever we consider that an injection has been unsatisfactor 3 q the 
patient is kept anesthetized on the table while the negative is being developed. 
If the angiogram pro\'es unsatisfactor 3 q a second puncture and injection are 
made before the patient leaves the table. This has been performed without inci¬ 
dent upon several patients, one of whom had h 3 'pertension secondaiy to bi¬ 
lateral nephrosclerosis. 

CAUSES OF UNS.ATISFACTORY ANGIOGRASIS 

The unsatisfactoiy angiograms in our series were due to fault 3 " technique in 
perfoi-ming the puncture, mechanical failure of the apparatus, or obesity of the 
patient. Poor placement of the needle in relation to the arterial wall accounted 
for the greatest number of failures. Either the needle had been mo\'ed partially 
or completeh'^ out of the aorta after a satisfactoiy puncture had been made or 
the puncture had been incorrectl 3 ’- placed in the beginning. Consequentl 3 q the 
aorta was receiving an inadequate amount of dye, and the dye was being in¬ 
jected either intramurally or extra-aortically. In one of our patients the total 
quantity of dye was injected intramurally. In 20 minutes it had been partially 
absorbed and in 1 hour it had completel 3 ’- disappeared. 

One inherent difficulty with the translumbar techniciue is that to be completely 
efficient it relies upon the branches of the aorta arising from relati^'el 3 " constant 
positions along its course. The fact that there is a wide variation in the points of 
origin of these vessels would therefore account for some poor angiograms. Not 
infrequent^", the point of the needle finds its wa 3 " into the celiac axis, the renal 
or mesenteric arteries or entire^" too low in the aorta. The result is the renals 
are completely missed or one or the other renal vascular patterns is overempha¬ 
sized. Tliis t 3 -pe of injection has caused the two severest reactions in our series. 
Reference has already been made to the first, the 3 "oung woman whose entire 
abdominal arterial tree was outlined. The second occurred in a young man M"ho 
received the entire injection in the right renal artery. Although he complained of 
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no gi-eat pain, the firet voidmg after injection resisted in hematuria which was 
evident grossly for IS houi-s and microscopically for 36 houre. 

The other big source of unsatisfactory angiogi-ams is found in mechanical 
failure of the apparatus, such as shpping of the adapter, leaking or breaking of 
the adapter tubing or breaking of the syringe. Similarly, occasionally the ro¬ 
entgen-ray machine may not be operating properly. 

Pinally, obese patients proved unsatisfactory simply because our needles were 
not long enough. We had no difficulty in seating the needle in the aorta but a 
deep breath on the part of the patient quickly pulled the needle out of the aorta. 

Anesthetization has not proved a real problem, although the inherent risk of 
gi\'ing a general anesthetic to elderly ‘‘poor risk"’ patients in the prone position 
must be recognized. Patients are deeply anesthetized for less than five minutes 
in most cases. The anesthetic is always administered by one skilled in its use 
and resuscitative equipment is always readily available. 

iNTnc.vnoxs 

The published indications for renal angiography are well knmvn. Only those 
with which we have had e.vperience ndll be discussed here. 

Accurate appraisal of the diseased kidney is essential for intelligent treatment 
of renal disease. Despite present methods of renal funcdon evaluation, frequently 
it is impossible to detennine how much function a diseased kidney actually 
possesses. In such instances, by demonstrating a good blood supply, angiography 
may indicate that the kidney can be saved. We have been guided by Doss’ 
dictimi that “a kidney is as good as its blood supply’’. It has changed our pro¬ 
cedure on two occasions from nephrectomy to lithotomy and pyeloplasty. Our 
experience is limited and for purposes of study we have established arbitraiy 
criteria in these cases. If the interlobular- vessels are present in at least 50 per¬ 
cent of their usiral nirmber and density and are fairly well distribirted, we believe 
that there is a good chance of preser-x-ing the kidney by a conservative sirrgical 
procedure. In the presence of bilateral renal disease the angiogram serves the 
dual purpose not only of estimating the blood sirpply to each kidney but also of 
indicating which is more capable of bearing the load alone should it become 
necessai-j' to sacrifice one. 

In differentiation between as\-mptomatic cortical tumors and cystic disease 
om- experience has paralleled that of others in that angiogr-aphj' has been foirnd 
to be a reliable difierential diagnostic aid. As\-mptomatic tumor-s which have 
undergone c\-stic degeneration may prove difiBcirlt to diagnose. The one sirch 
case we have encoirntered revealed characteristic pooling of medium in the ver-v 
penpherj- of the lesion and a total lack of vascitlar markings throughout the 
remainder. We have used the angiogi-am to demonstrate a cortical tumor in a 
young man being studied for h\-pertension whose only presenting e-^-idence was 
the slight iiTegularity of the convexity of the upper pole. There was no pvelo- 
graphic deformitv. 

In the study of renal anomalies angiography’s contributions ar-e obmous. 
Renal ectopia not otheru-ise distinguishable from ptosis may be diagnosed by 
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this means. In surgical procedures on ectopic and other anomalous kidne 3 "s 
knowledge of the vascular pattern is extremelj^ helpful in planning the surgical 
approach. Proof of renal agenesis may be difficult to obtain at times. By demon¬ 
strating the presence or absence of a renal pedicle the angiogram may provide 
the answer. The presence or absence of an intensified renal shadow in the nephro¬ 
gram is an additional aid. 

Congenital hypoplasia and atrophic pyelonephritis lend themselves to differen¬ 
tiation by angiography. Each shows considerable decrease in vascularity but the 
pattern of each is different. The angiogram in uncomplicated congenital hypo¬ 
plastic kidnej’^ is a diminutive of the normal ivhereas the vessels of the atrophied 
infected organ are smaller and there is notable lack of cortical arborization. 

In general chronic pyelonephritis displays characteristic vascular changes. 
Not only is the caliber of the main renal vessel diminished but the interlobar 
vessels become narrowed and the interlobular vessels are fewer in number. The 
cortical arborization has all but disappeared. 

In the differential diagnosis of upper abdominal masses angiography has also 
proved helpful After the possibilities of pyelography, perirenal air InsufUatlon 
and intestinal studies have been exhausted, the angiographic pattern may indi¬ 
cate the diagnosis. Both renal and splenic patterns are normally shown by this 
technique. Not infrequently one is able definitely to state the point of origin of the 
mass. 

In the study of essential hematuria by angiography our experience has been 
equivocal. We have succeeded in solving one particular!}^ perplexing case by 
definitely establishing a diagnosis of polycj^stic disease as contrasted to possible 
tuberculosis. On the other hand, we have not been able to demonstrate small 
cortical lesions as we had hoped we might nor have we demonstrated any ab¬ 
normal vascular patterns which may definitely be associated with hematuria. 

Ureteral obstruction with an apparentlj'^ nonfunctioning kidnej^ above often 
presents a dilemma. Whether the kidney may be spared or not depends on many 
factors. We have found that by demonstrating a good blood supply angiography 
has served to guide us to the conservative course with happj^ results. If the renal 
arterial pattern is almost normal, we unhesitatingly accept it as evidence that 
the kidne}" has an excellent chance to recover its function. 

Finally, we believe that angiography is indicated in all patients with hyper¬ 
tension of doubtful etiology. In the Goldblatt kidney there is definite decrease in 
the caliber of the vessels to the affected kidney. Perhaps after further study 
there may' emerge other patterns which will be characteristic. 

SUMMARY 

During the last 10 months over 100 translumbar aortic punctures have been 
performed with no fatalities and in most instances only mild transitory dis¬ 
comfort. Unsatisfactory angiograms were due to faulty technique in performing 
the puncture, mechanical failure of the apparatus or obesity of the patient In 
our e.\-perience renal angiography has proved helpful in appraisal of function of 
the diseased kidney, differentiation between cortical tumors and cystic disease 
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renal anomalies, congenital li 3 ’^poplasia, clironic pjmlonephritis, upper abdominal 
masses, essential hematuria, ureteral obstruction and h 3 ^pertension of doubtful 
etiolog 3 n 

It is hoped that others will adopt the procedure and explore it full 3 ^ It is our 
opinion, after our brief experience, that renal angiograph 3 ' has a definite though 
limited place in urologic diagnosis and that in time it will become a commonly 
employed procedure. 

789 Howard Ave., New Haven, Conn. 
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A RUPTURED INTRARENAL ANEURA^SM 
AVILLIAM J. BAKER and NEIL I. HUCKLEBERRY 

Aneuiysm of the renal arteiy, according to the pathological studies of Muller, 
Bosdorff, Emmerich, Bier and lUnent, is relatively rare. It occurs in about 1 
per cent of all encountered aneurysms. Any part of the renal artery may be in¬ 
volved : the renal artery, its main divisions, interlobar branches or in the smaller 
vessels which extend into the parench 5 Tna of the kidney. 

Aneuiysms of the intrarenal branches of the renal artery are very rare. In the 
earlj^ literature, they were called spontaneous aneuiysms. Their rupture usually 
produces a surgical emergenc 3 ^ 

A raptured intrarenal aneuiysm has been encountered bj’’ us. The clinical 
histoiy, phj^sical findings, laboratoiy data and treatment are veiy instructive 
and prompt tliis report. 


CASE report 

I. J., a married Negress, aged 24, was admitted to the Cook Count}'' Hospital 
on Julj^ 27, 1949, with the following histoiy: She had delivered twins on Maj’’ 9, 
1949, and had lost 50 pounds during the following 6 weeks. About 2 weeks 
after the birth of her twins, she had an episode of gross painless hematuria. Her 
doctor re-admitted her to the hospital and gave her two blood transfusions. The 
hematuria stopped. No diagnostic work was done. Three weeks later she began 
a second episode of painless hematuria and after 5 days of bleeding she was ad¬ 
mitted to Cook County Hospital. A complete physical and laboratory survey 
was done, including a retrograde urological survey. The bleeding stopped 
promptly after pyelography. The patient, anxious to get home to her family, 
signed a release and was discharged from the hospital. Her histoiy aroused sus¬ 
picions of tuberculosis but all studies, including a chest film, sputum studies and 
guinea pig inoculations were negative for an acid fast bacillus. Her bleeding and 
clotting times were normal. She had moderate secondary anemia. Cj'-sto-ureteros- 
copy showed bleeding from the left side. Her left ureteropyelogram (fig. 1, A) 
revealed a compression of the middle caljcc and pelvis. It was believed that she 
had hematuria from a tumor of the left kidneJ^ 

She was sjmiptomless for the next 4 months. Her third episode of painless 
hematuria began on December 15, 1949. It was much more severe. She suffered 
from dizziness, faintness and spasms of the bladder. She was treated at home 
for 5 daj's, after which she was brought to St. Luke’s Hospital, in extremis on 
December 19, 1949. Her pulse was onlj'^ 78. The blood pressure was 126 mg. of 
mercury, sj-stolic and 80, diastolic. The respirations were 18 per minute. So, 
her condition was actually better than she appeared. There was a large supra¬ 
pubic tumor and blood was ranning from the urethra. Her red blood rail count 
was 2,020,000 and her hemoglobin was 3.9 gm. per cent. An immediate cystos¬ 
copy was done. Through an electrotome sheath more than a liter of clots were 
removed from the bladder. A constant trickle of blood was coming from the left 
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ureteral orifice. A bilateral ureteropyelogram was attempted. It can be seen 
(fio-. 1 B) that the right kidney and ureter are normal. The pyelographic medium 
did not fill the left pehds. It was believed that there was a tumor of the left 
kidney which was causing the bleeding. A blood transfusion was given im¬ 
mediately. , 

The next morning the patient’s condition had gromi worse. She uas guen 

another pint of blood and sent to the operating room. Wlien the left kidney was 
exposed there was a pale gray tumor mass in the midportion of the kidney. A 
nephrectomy was done. The specimen was sectioned immediately by the hospital 
pathologist and everybody thought we were dealing until a renal neoplasm. 



Fig 1. -i. Left pyelogram. Compression of middle calyx and renal peU-is. B, puddling 
of medium in left renal legion. 

Figure 2 shows these cut surfaces. The final pathological diagnosis was “large 
aneuiysm of an intrarenal branch of the renal artery,” and the detailed pathologi¬ 
cal report stated that the left kidney uith attached ureter and other structures 
weighed 221 gm. “The attached ureter is about 20 cm. long and S mm. in diameter. 
The kidney is 12 cm. long, 6 5 cm. unde and in the midportion the thickness is 
6 cm. On the anterior surface of the kidney is a bulging nodule that reaches 
from the convex edge across the center of the kidney toward the hilum 5.5 cm. 
It is 5.5 cm. long and is elevated above the surface about 3 cm. The external 
surface is hyperemic, and uhen this nodule is cut it contains a large amoimt of 
broum necrotic material, blood clots and tissues that are tough and elastic, like 
fibrin. "When the kidney is hemisected this mass reaches through and impinges 
upon the midportion of the pehris and spreads across into the posterior half. 
On this surface the largest dimensions of the mass are 3.5 by 3.5 cm. Portions are 
clastic, fibrillar, gi-ey and broum, and other portions are hemorrhagic. The mass 
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has a thin fibrous capsule and the material ivithin is grey-brown and dark red 
laminated fibrin and clotted blood which can be peeled awa 3 ’' with moderate 
resistance, leaving a round sac. The lamination is more marked peripherally 
and towards the center are soft dark red and red-brown blood clots. A small 
main arteiy with a diameter of 3 mm. and 1.5 cm. long extends to the sac struc¬ 
ture and di^•ides into three branches. A probe inserted into each extends into 
the blood clot material within the sac. The cortex of the kidnej'' is brown and has 
a width of 8 mm. The pju-amid tissues are about 16 mm. The capsule strips with 
slight resistance from a brown surface that is rather smooth except in the region 
of the nodule. The lining of the renal pelvis and ureter is smooth and glistening. 
In some of the minor cal 3 mes opposite the mass there is a small amount of blood 
and one of these extends up close to and along the capsule of the mass. In one 



Fig. 2. Section of removed kidney. Lesion simulated renal neoplasm. 

place there is a break into the sac and blood and blood clot exuding into the cal 3 rx. 
Another minor cah'x which is compressed b 3 " the mass, has beneath the mucosa 
red blood clot material. The renal vein is cut off close to the hilum. Its main 
branches have a smooth lining. A portion from the peripheral edge of the hemor¬ 
rhagic nodule is fixed for histologic examination. 

“The sections of material cut from the edge of the fluctuant mass consist almost 
entirely of laminae of fibrin mingled with red blood cells and at some levels vdth 
leukoc 3 dic exudates. At the margin, these tissues merge with a rather well or¬ 
ganized fibrous capsule (fig. 3). At a level where the capsule is rather thick and 
directly continuous with the wall are tissues of an artery with a fibrous tissue 
thickening of the intima and a muscular h3^pertrophy of the media tissues At the 
margin are other fibrous tissues that extend with compressed renal parench 3 TOa 
with considerable fibrous stroma, small atrophic tubules and a few n-lomeruli 
with vascular but cellular tufts. There are no tumor tissues in the blood clot 
material. Additional tissues are essentially hyalinized, fibrous, poorly cellulm’ 
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aloRK the lining edge and moderatelj' cellular at the peripheral margin. There 
are also some bundles of smooth muscle and focally in the fibrous tissu^ are 
small infiltrations of exudate cells, some of them polynuclear leukocytes. Ihere 
are also masses of fibrin and led blood cells intli a few scatteied leukocytes. 
The led blood cells at some le\-els are in excess. Theie are no tumor tissues.” 
(The above pathological observations weie made by Dr. Edwin F. Hirsch.) 

The patient made an uneventful lecovery from surgery and was discharged 
from the hospital after 2 weeks. She has been observed periodically and was last 



Fig 3 Alerging of rather well organized fibrous capsule and tissues of an arterj' 


seen on January 16, 1952. Her blood pressure and mine are normal. She feels 
well and has gained some 30 pounds of weight. 

DISCUSSIOX 

It is obvious that an intraienal aneurysm is not easil}" recognized even when 
the kidney has been exposed in order to stop painless hematuria which threatens 
life. Apart from hematuria, these intrarenal aneurysms cause no sjmiptoms or 
signs that lead to their pieoperative diagnosis. One wonders whether pressure 
nephritis explains the fii'st two episodes of bleeding which our patient experienced. 

One cannot classifj^ this aneurysm as traumatic. Over one half of renal arter}^ 
aneurysms are so classified. A false aneurysm usually follows trauma. Its sac is 
made of surrounding tissues nhich wall off the blood. A tme aneurysm is one 
nhose sac is fonned by the arterial walls one of which, at least, must be intact. 
Fiom this point of view, our patient’s aneur 3 'sm must have been a true one. 
The cause of a spontaneous intiarenal aneuiysm uould be the same as else- 
Mheie. Atheroma, sj^ihilis, embolism or infection are possible causes. Our patient 
had no aiterioscleiosis or sj’philis. 
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Her hematuria did appear after childbirth, and embohsm maj^ have been a 
factor. She had never complained of a backache. She had never had a palpable 
tumor in the renal area. This is in striking contrast to traumatic renal aneurysms, 
the majoritj" of which cause large tumors in the loin and much pain with and 
without hematuria. 

The diagnosis of intrarenal ruptured aneurysm depends chie% on the marked 
painless recurrent hematuria and distorted pjmlograms. With no liistory of 
injuiy, the presence of a renal neoplasm must be considered. Our patient should 
have had the benefit of surgical interference 4 months previousljn She felt so 
well after her first pjmlographj’- that she elected to go home. Her first pyelogram 
showed the presence of a compressing intrarenal lesion. An aneurysm was not 
even considered. 

In extrarenal aneuiysms of the renal arteiy, the presence of a wreath-like or 
signet-ring shadow should make one suspicious of the lesion. Calcified cj'st, 
calcified Ij^mph gland, calcified abscess of the kidne}" and some types of renal 
calculus have to be considered in a differential diagnosis. 

A nephrectom 3 ’- affords the best treatment and prognosis, if the other kidnej^ 
is present and functioning. It is conceivable that small intrarenal aneuiysms 
might be remoi’ed. However, the mptured intrarenal aneurj'^sm is alwaj's an 
emergency and a nephrectomy is probably a lesser surgical insult than attempted 
conservative procedures. 


SUMAIARY 

A ruptured intrarenal aneuiysm is reported and discussed. 

7 W. Madison Street, Chicago, III. (W. J. B.) 

Salt Lake City, Utah (Ah L H.) 
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PERINEPHRIC ABSCESS WITH PERINEPHRO-BRONCHIAL 
FISTULA: CASE REPORT 

LAWRENCE R. WHARTON, Jr. 

From the Department of Gynecology, The Johns Hopkins Hospital, Baltimore, Md. 

Perinephric abscess in recent years has become a rather uncommon entity. 
Parks in 1950, in his stud}'’ of the radiological diagnosis of this disease, found that 
perinephric abscesses constituted 0.04 per cent of all admissions to the Johns 
Hopkins Hospital for the preceding decade or an average of 6.4 admissions per 
year. 

Pulmonary complications, usuallj' pleuritic changes, have been well recognizd 
in association -R-ith subdiaphragmatic abscesses, but little attention has been 
called to similar changes resulting from abscesses developing within Gerota’s 
fascia. The most infrequently found of pulmonary complications have been 
perinephro-bronchial fistulas. In 1942, Schiappapietra, Felman, and Ghibaudi 
reported a total of 15 such cases in the literature. Moore and McGarthy added 
a case in 1944 and Neilson and Dick reported another single case in 1950. The pur¬ 
pose of this paper is to present another such case, bringing the total number of 
cases to eighteen. 


CASE REPORT 

N. McL., J. H. H. 446588, a 34 year old nulliparous Negress, was first seen and 
admitted to the Johns Hopkins Hospital on March 11, 1952 complaining of pain 
in the left flank of 2 weeks’ duration. For 3 to 4 months, the patient had had dys- 
uria and nocturia. Three months prior to admission, the patient had soreness and 
aching in her left flank radiating to the left costovertebral angle and dovmward 
to her left groin. She then had a high fever with chills. She consulted an “herb 
doctor” who gave her pills and herbs, and in about one week the patient im¬ 
proved. A month later, the patient had a similar attack with flank pain, chills, 
and fever and was again given pills with partial relief of symptoms. 

A third similar attack occurred 2 weeks before admission, again characterized 
by chills, hyperpyrexia, dysuria, urgency, and frequency of urination. There had 
been no history of hematuria or passage of stones. At about the same time the 
patient noted a slight nonproductive cough. The past, family, and social history 
was otherMse irrelevant except for a long history of chronic alcoholism. 

On admission, the patient appeared to be acutely ill with minimal distress. Her 
temperature was 103F, pulse 136, respirations 26. The lungs were described as 
clear. The liver was enlarged and was palpable three finger breadths below the 
right costal margin. In the left flank there was a tender, poorly defined mass 
which did not move with respirations. The remaining physical examination was 
unrevealing. 

Laboratory studies revealed an anemia with a hemoglobin of 8 6 gm and 
white count of 23,000. The catheterized urine v^as acid, specific gravity 1 010 no 
sugar, 1 plus albumin, and forty to fifty white cells per high power field The 
phenolsulfonphthalein excretion was 63 per cent in 2 hours. 

26 



PERINEPHRIC ABSCESS 




The patient was placed on sulfadiazene while awaiting culture reports. Fluid 
intake was adequate but was supplemented by intravenous fluids. The nonpro- 
tein nitrogen was 20 mg. per cent, blood sugar 117 mg. per cent. There was evi¬ 
dence of liver damage which was believed to be due to an alcoholic cirihosis. 
X-ray of the chest on ^ilarch 12. 1952 revealed a large left pleural effusion with 
a sugsestion of underltdng parenchtTnal changes in the left loner lobe (fig- 1, -d)- 
X-rav of the abdomen showed an area of increased density and calculi in the left 
upper quadrant. Transfusions of whole blood were given with no effect on the 
anemia. Leukoc.vtosis and pyre.via persisted. Penicillin was added to the sulfa¬ 
diazene. 

On March 1.3, the patient became dyspneic and a more severe cough developed, 
productive for the first time of a foul-smelling, bloody sputum. Physical findings 
now confirmed consolidation and effusion of the left lower lobe of the lung. A 



Fig. 1 . .t, preoperative chest x-ray following thoracentesis; note parenchjtnal infiltra¬ 
tion and pleural effusion. B. postoperative x-ray showing left staghorn calculus. C, post¬ 
operative left retrograde pyelogram; calculus fills upper calyces; calyectasis. 

thoracentesis yielded a small amount of thick, sanguino-purulent fluid. At that 
time, it was thought that the patient had a perinephric abscess -with a pleural re¬ 
action. Sputum cultures showed pneumococci. Xeisseria. and alpha and gamma 
streptococci. Xo acid fast organisms were found. Fiiue culture showed coli 
aerogenes. 

With the hemoptysis which continued the temperature fell to nonnal. Chloro¬ 
mycetin was then started and other antibiotics discontinued since sensitimtx- 
studies showed the coh aerogenes to be most sensitive to this drug. A repeat 
thoracentesis was done on 2ilarch 14 with the same results as before. 

Cystoscopy on ^larch 14.1952 revealed marked subacute cystitis. Left ureteral 
catheterization was done, but the catheter would pass only about 3 cm. up the 
left ureter. Xo urine drained through the catheter. A repeat chest x-ray on March 
14 showed left lower lobe pneumonitis and there was a suggestion of a left sub- 
diaphragmatic abscess. The x-rays were unchanged on :March 15. A bariimi enema 
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PERINEPHRIC ABSCESS WITH PERINEPHRO-BRONCHIAL 
FISTULA: CASE REPORT 

LAWRENCE R. WHARTON, Jr. 

From the Department of Gynecology, The Johns Hopkins Hospital, Baltimore, Md. 

Perinephric abscess in recent years has become a rather uncommon entity. 
Parks in 1950, in his studj'^ of the radiological diagnosis of this disease, found that 
perinephric abscesses constituted 0.04 per cent of all admissions to the Johns 
Hopkins Hospital for the preceding decade or an average of 6.4 admissions per 
year. 

Pulmonary complications, usually pleuritic changes, hav'^e been well recognizd 
in association with subdiaphragmatic abscesses, but little attention has been 
called to similar changes resulting from abscesses developing within Gerota’s 
fascia. The most infrequentB^ found of pulmonaiy complications have been 
perinephro-bronchial fistulas. In 1942, Schiappapietra, Felman, and Ghibaudi 
reported a total of 15 such cases in the literature. Moore and McCarthy added 
a case in 1944 and Neilson and Dick reported another single case in 1950. The pur¬ 
pose of this paper is to present another such case, bringing the total number of 
cases to eighteen. 


CASE REPORT 

N. McL., J. H. H. 446588, a 34 j’^ear old nulliparous Negress, was first seen and 
admitted to the Johns Hopkins Hospital on March 11, 1952 complaining of pain 
in the left flank of 2 weeks’ duration. For 3 to 4 months, the patient had had dys- 
uria and nocturia. Three months prior to admission, the patient had soreness and 
aching in her left flank radiating to the left costovertebral angle and downward 
to her left groin. She then had a high fever with chills. She consulted an “herb 
doctor” who gave her pills and herbs, and in about one week the patient im¬ 
proved. A month later, the patient had a similai’ attack with flank pain, chills, 
and fever and was again given pills with partial relief of symptoms. 

A third similai attack occuiied 2 weeks before admission, again characterized 
by chills, h 3 ''peip 3 wexia, dj^suria, urgency'', and frequency'' of urination. There had 
been no history of hematuria or passage of stones. At about the same time the 
patient noted a slight nonproductive cough. The past, family, and social history 
was othervdse irrele^'ant except for a long history of chronic alcoholism. 

On admission, the patient appeared to be acutely ifl with minimal distress. Her 
temperature was 103F, pulse 136, respirations 26. The lungs were described as 
clear. The liver was enlarged and was palpable three finger breadths below the 
right costal margin. In the left flank there was a tender, poorly defined mass 
which did not move with respirations. The remaining physical examination was 
unrevealing. 

Laboratory studies revealed an anemia with a hemoglobin of 8 6 gm and 
white count of 23,000. The catheterized urine was acid, specific gravity 1.010 no 
sugar, 1 plus albumin, and forty to fifty white cells per high power field. The 
phenolsulfonphthalein excretion was 63 per cent in 2 hours. 
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The patient was placed on sulfadiazene while awaiting culture reports. Fluid 
intake was adequate but was supplemented by intravenous fluids. The nonpro¬ 
tein nitrogen was 20 mg. per cent, blood sugar 117 mg. per cent. There was evi¬ 
dence of liver damage which was believed to be due to an alcoholic cirrhosis. 
X-ray of the chest on March 12, 1952 revealed a large left pleural effusion with 
a suggestion of underljdng parenchymal changes in the left lower lobe (fig. 1, A). 
X-ray of the abdomen showed an area of increased density and calculi in the left 
upper quadrant. Transfusions of whole blood were given with no effect on the 
anemia. Leukocjdosis and pyrexia persisted. Penicillin was added to the sulfa¬ 
diazene. 

On March 13, the patient became dj^spneic and a more severe cough der^eloped, 
productive for the first time of a foul-smelling, bloody sputum. Physical findings 
noAV confirmed consolidation and effusion of the left lower lobe of the lung. A 



Fig. 1. a, preoperative cliest x-ray following thoracentesis, note parenchymal infiltra¬ 
tion and pleural effusion. B, postoperative x-ray shoeing left staghorn calculus C, post¬ 
operative left retrograde pyelogram; calculus fills upper calyces; calj'ectasis. 


thoracentesis yielded a small amount of thick, sanguino-purulent fluid. At that 
time, it was thought that the patient had a perinephric abscess with a pleural re¬ 
action. Sputum cultures showed pneumococci. Neisseria, and alpha and gamma 
streptococci. No acid fast organisms were found. Urine culture showed coli 
aerogenes. 

With the hemoptysis which continued the temperature fell to normal. Chloro- 
mj'cetin was then started and other antibiotics discontinued since sensitivity 
studies showed the coli aerogenes to be most sensitive to this drug. A repeat 
thoracentesis was done on March 14 path the same results as before. 

Cystoscopy on March 14,1952 revealed marked subacute cystitis. Left ureteral 
catheterization was done, but the catheter would pass onty about 3 cm. up the 
left ureter. No urine drained through the catheter. A repeat chest x-ray on March 
14 showed left lower lobe pneumonitis and there was a suggestion of a left sub- 
diaphragmatic abscess. The x-rays were unchanged on March 15. A barium enema 
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study on March 15 showed downward displacement of the transverse colon and 
splenic flexure. The staghorn calculus was present on the left, and a dextroscolio- 
sis of the lumbar spine was present. A gastro-intestinal series showed a large mass 
displacing the stomach anteriorly and laterally. There was no \dsualization of 
the left kidnej'- on excretory urography; the right kidney was normal. 

During March 14-15 the hemoptysis ceased and the temperature climbed from 
98.6F to 104F. Leukocytosis and anemia persisted despite more transfusions. 
It was believed that the patient had a perinephric abscess with an empyema in¬ 
volving the left lower lobe of the lung and the patient was taken to the operating 
room on March 16, 1952. 



Fig. 2. Schematic reconstruction, posterior view, of perinephric abscess. 

A left lumbar incision was first made parallel to the twelfth rib. On entering 
Gerota’s fascia there was the release of about two to three quarts of bloody foul¬ 
smelling pus. The left kidney could then be palpated. It was somewhat larger 
than normal and displaced anteriorly almost against the rib cage The calculus 
could not be felt. When the perinephric abscess was evacuated as completely as 
possible, a left thoracotomy was done by Dr. A. Glenn Morrow, resident in sur¬ 
gery, by resecting a portion of the tenth rib (fig. 2). Extrapleural open drainage 
of a large lung abscess was then accomplished. By exploring through the peri¬ 
nephric and lung abscess cavities simultaneously, a two to three centimeter 
defect was found in the posterior leaf of the diaphragm at the junction of the 
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psoas muscle, joining the perinephric and lung abscesses. Open drainage of the 
lung abscess and perinephric abscesses was done packing the abscess with iodo¬ 
form gauze. A 32F catheter was passed donm the perinephric abscess to about the 
level of the crest of the ileum. A large rubber tube was placed to extend up to the 
defect in the diaphragm. The kidney was not removed because of a mild degree 
of shock during the procedure and because of the anemia. 

The patient did e.xtremely well. The maximum temperature on March 17 was 
100.4F; thereafter, the temperature Avas essentially normal. The patient received 
penicillin and terramycm simultaneouslj'. AVithout further transfusions, the 
anemia disappeared, as did the leukoc 3 'tosis. AlarkedpAUiria continued. Cultures 
from the lung abscess, perinephric abscess, and urine jnelded coli aerogenes. T he 
lung cleared gradualh’^ with onlj’’ pleural thickening remaining at the left Ijase. 
All drains were finally remoA-ed on April 2, the eighteenth postoperative day. The 
Avouncis Avere alloAved to granulate and close sIoavI}'. The patient AA'as discharged 
on April 11, 1952, her tAventy-seventh postoperative day. Postoperative x-ray 
and retrograde pjmlograms are shoAA'ii in figure 1, B and C. 

The patient Avas folloAved closelj' and both uicisions had filled in and Avere 
closed on May 16,1952. The pAuiria has persisted and coli aerogenes has remained 
as the offending organism. 

Cystoscopj’’ Avas repeated on April 29, 1952. This time the left ureter AA'as 
catheterized AA-ith ease. The left kidnej' had a 10 per cent excretion of phenolsul- 
fonphthalein in 30 minutes, and the right 25 per cent in the same time. The left 
retrograde pyelogram shoAved incomplete filling, but the staghorn calculus AA'as 
seen to be present in the region of the left superior cab'ces. 

The final diagnoses AA'ere; Xephrohthiasis, left; perinephric absce.ss, left, due 
to coli aerogenes AA-ith mpture through left diaphragm into lung; lung abscess, 
left due to coli aerogenes; perinephro-bronchial fistula; probable cirrhosis, liA'er. 


DISCUSSIOX 


This case AA'as of interest in that, AA-ith spontaneous partial drainage of the 
abscesses through the bronchial tree, there AA'as a temporarj^ recession of the fever 
to normal. Complete and thorough drainage of the perinephric and lung abscesses 
resulted in a dramatic response on the part of the patient demonstrating that, 
despite all the antibiotics, there still is no substitute for surgical drainage. More¬ 
over, Ave belicA-e that drainage of the perinephric abscess alone Avould not hac-e 
constituted adequate drainage of the lung abscess despite the transdiaphragmatic 
communication. 


Perinephric abscesses haA'e been classified into primar 3 ' and secondar 3 ' t 3 'pes. 
The primar 3 ' group, metastatic or e.xtrarenal m origin, is the result of blood- 
boine infections or trauma. The .secondar 3 ' or non-metastatic group is the result 
of direct extension of the infiammator 3 ' reaction from the kidne3' folloAA'ing p3'elo- 
nephritis, cortical abscess, carbuncle, lithiasis, tuberculosis, mpture of the kidncA-, 
or ureteral disease. Also, abscesses as a result of direct extension from the adrenal 
or ga.stro-mtestmal tract are included in this category. The staghorn calculus 
present in this case Avas AA-ithout doubt the exciting factor. 
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The mechanism of e.xtension of the inflammation from the renal parenchyma 
to the perinephrium has been a matter of some controversjn It seems probable 
that the dissemination is through the end arteries in the kidne 3 '' cortex to the 
perinephrium branches of these cortical arteries communicating through the 
capsule to the perinephrium. Also, tymphatic communication and direct extension 
such as rupture of a cortical abscess are other modes of transmission. 

Gerota’s fascia which encompasses the perinephrium has been likened to an 
inverted, pear-shaped sac. Its anterior and posterior sheaths fuse laterally to the 
trans^'ersalis fascia and, medially these sheaths cross the midline anterior to the 
great A^essels. Superiorlj'-, the sheaths fuse with the fascia of the psoas and quadra- 
tus lumborum muscles and fuse with the subdiaphragmatic fascia. This region 
forms a fairl 3 ’’ strong point, wliich accounts for the paucit 3 ’’ of cases of rupture 
through the diaphragm. The weakest point in this region seems to be the point 
where the psoas fibers pass beneath the arcuate ligament of the diaphragm to 
insert in the sides of the trans^’erse process of the twelfth thoracic ^mrtebra. In 
this particular case, it appears that the pus followed this route. The weakest point 
in Gerota’s fascia is in the inferior aspect as it extends downward from the kidney 
to surround the ureter and spermatic or ovarian ^mssels. It is not unusual for 
perinephric abscesses to follow this course, as was true in this case also. Occasion- 
all 3 ’’, these abscesses will point to the groin as a psoas abscess. 

This particular case demonstrated man 3 ’^ of the diagnostic radiological findings; 
A mass was present in the left upper quadrant; the kidne 3 " and psoas outlines 
were obliterated; there was lumbar scoliosis with the convexit 3 ’- away'’ from the 
abscess; and there was displacement of the stomach, trans\'erse colon, and splenic 
flexure. The diaphragm was fixed. The kidney was not visualized to demonstrate 
its fixation. Only' the calculus was seen. 

Surgical drainage is the accepted method of treating such abscesses and per¬ 
haps was delay'ed too long in this case while the various studies were being made. 
The lapse in time, however, did demonstrate that the antibiotics were ineffectual 
in controlling the abscess without drainage since penicillin, sulfadiazine, and 
Chloromycetin were used preoperatively. Coli aerogenes was found in the urine, 
perinephric abscess, and lung abscess. This organism has persisted in the urine 
despite antibiotics postoperatiimly. 

The problem of nephrectomy'' at the time of drainage of perinephric abscesses 
is one which must be decided with each case. Many times nephrectomy will not 
be indicated particularly in the primary group. When the abscess is small and an 
indication for nephrectomy exists, nephrectomy may be done provided the patient 
is in good general condition. In this particular case, kidney surgery was and is 
indicated in the presence of a staghorn calculus, impaired renal function, and a 
persistent urinary tract infection despite antibiotics. At the time of drainao-e of 
the abscesses, the patient’s general condition was too precarious to risk further 
surgery and nephrectomy was not done. We are, howei'er, considering nephrec¬ 
tomy at a later date when the patient has completely reco^-ered from Lr ordeal. 
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SVIESLART 

A case of permeplivic abscess with extension through the diaphragm to form a 
lung abscess wth resulting perinephro-bronchial fistula is presented. The cause 
of the perinephric abscess was a staghorn calculus and pyelonephritis due to coli 
aerogenes. 
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PERI-UEETEROPELVIC CYST 
JACK HYIMAN 

The ensuing case presentation records an unusual pathologic entit}" wliich was 
not onl}^ unsuspected preoperativelj’- but once disco^-ered could not he named for 
want of previous description. A search of available literature has failed to disclose 
a similar case though I am reasonably sure that it must have occurred in the past. 

CASE REPORT 

A 58 year old white woman (Mrs. L. H.) had been well until the earl}'^ hours of 
the morning September 4, 1949, when she was awakened by severe pain in the 
upper right abdomen. The pain was constant, throbbing, and penetrating into 
the back. Nausea accompanied the pain. She was seen shortlj’’ after the onset by 
one of her sons, a phj^sician. The temperature, blood pressure and pulse were 
found to be normal. An opiate and atropine were administered with only slight 
relief of pain. The patient was admitted to the hospital later in the morning. 

There was no pre^dous history of similar episodes of pain. The past urologic 
history was entirely der'oid of significant events except for mild frequency’’ and 
nocturia of two to three times for several y’-ears. Past general health had been 
excellent. The only pre’cious surgery was the remoA-al of a cervical poly^ nrairy 
years ago. Two normal pregnaircies arid deliveries were without urologic com¬ 
plication. 

Upon admission to the hospital the patient was examined by a general surgeon 
who found a small slender female apparently acutely ill and having considerable 
abdominal distress. The temperature, pulse, respirations and blood pressure were 
within normal limits. Abnormal physical findings were limited to the abdomen. 
The abdomen was flat, symmetrical and generally tense. There was slight tender¬ 
ness over the whole right side, a little more marked in the upper quadrant. A 
questionable mass was vaguely palpated in the right upper quadrant. Peristaltic 
sounds were present, but diminished in rate and intensityn 

The laboratory reported a mild leukocydosis with a slight shift to the left The 
urine v as repoited as negatn e except foi 3 to o white blood cells per high power 
field in an uncentiifuged i oided specimen. Supine and erect roentgenograms of 
the abdomen showed no abnormality. A roentgenogram of the chest was not 
abnoi-mal. Excretoiy urograms (fig. 1) were done the day-- after admission. There 
was prompt excretion of contrast material from both kidney^s. Filling was in¬ 
complete and even after 75 minutes the ureters failed to idsualize. In retrospect 
one might suggest that there was upward and lateral displacement of the right 
kidney to a minor degree. 

Our initial contact with the case was in being asked to review the pyelograms. 
It was believed that a bilateral upper urinaiy tract abnormality was preLnt, a 
little more marked on the right, but that the roentgenograms were not thoroughly^ 
diagnostic and retrograde studies would perhaps clarify the situation. The pati- 

Read at annual meeting, Southeastern Section, .American Urological Association Boca 
R.aton, Fla., .April 4, 1952. 
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ent’s physician sons were very reluctant to disturb their mother by this procedure 
and the presence of severe unilateral pain with bilateral roentgen findings made 
it seem probable that the pain was not from the urinary tract, so we did not 

strongly urge the study. _ ... 

During the morning abdominal pain continued with the same intensitj in 
spite of regularly administered opiates and surgical exploration was decided upon. 

The abdomen was explored by Dr. Warren A. Yemm. A right transrectus in¬ 
cision was utilized. The only abnormalit 3 ' that was found was a mass in the right 
renal area. The author was called and asked to expose the right kidney. Our initial 
contact nnth the patient was at the operating table. 

Additional exposure was obtained b 3 ' lateral transverse extension of the upper 
limb of the incision. The peritoneum was incised along the lateral margin of the 
ascending colon almost to the hepatic flexure. The ascending colon was retracted 



Fig. 1 . Preoperative urogram 

medially exposing the kidney eirveloped in the perirenal fascia. The fascia was 
incised over the anteromedial aspect of the kidne 3 ^ ^iid bluntb’ dissected off the 
surface of the kidne 3 ' ^’^d what appeared to be a large distended extrarenal h 3 'dro- 
nephrotic pelvis. There was extensive edema of the peripelvic and perirenal fat 
and fascia. The apparent h 5 'dronepln-otic pelvis was fusiform in shape and seemed 
to terminate by iunction with an upper ureter of normal caliber. There was no 
extrapelvic lesion at the ureteropelvic junction to account for obstruction; nor 
had this finding been suggested b 3 ^ the original p 3 mlogi-anis. What appeared to be 
the pelvis and the upper ureter were completeh* mobilized along with the lower 
two thirds of the kidney. Exploration of the renal pelvis was intended and a longi¬ 
tudinal incision was made on its anterior surface wliich released under pressme 
about 150 cc of clear, nonodorous fluid. We were amazed to see the ureter slightlv 
reduced in caliber coursing within this cyst-like cavity (fig. 2). The incision was 
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extended interiorly to the junction of the cyst wall with the upper ureter and su¬ 
periorly to the hilum of the kidney. The intracystic ureter was loosely adherent 
to the medial wall of the cystic cavity and joined a small mtrarenal pelvis at the 
hilum. Approximately 8 cm. of ureter was within the cystic cavity and two small 
blood vessels passed from the cyst wall to the ureter about 2 cm. from the uretero- 
pelvic junction. The ureteropelvic junction appeared to be normal. About 3 cm. 
from the ureteropelvic junction, there was a narrowed segment of ureter whose 
caliber was about one half the caliber of the remaining ureter for a distance ot 
about 1 cm. Thin strands of fibrinous material were present at the angles where 
the cyst was in continuity with the lower segment of the ureter and where it 



Fig. 2. Diagrammatic sketch of condition found at operation 

surrounded the pelvis at the hilum The cj^st wall was completel}^ resected by 
severing it from the ureter below and from around the pelvis at the kidney. No 
communication could be found between the cystic cavity and the renal pelvis 
or ureter. The two small vessels attached to the upper ureter were ligated. A stab 
wound was made in the right flank to allow the egress of a rubber tissue drain. 
The perirenal fascia and peritoneum were approximated. The left kidney was 
carefully' palpated before closure and no gross abnormilty' could be detected. 

The patient’s immediate postoperative condition was excellent. When she had 
fully' recovered from the effects of the anesthetic, it was apparent that the severe 
pain was no longer present and did not recur thereafter For 3 days after surgery 
there was profuse, serous, nonodorous drainage from the stab wound drain in the 
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flank. The drainage lacked the chjdous character of Ijraph and was definitely not 
urine. This drain was removed on the fourth postoperative day and the wound 
healed promptl 3 '^. Except for the occurrence of post-catheterization cystitis, the 
remainder of the convalescence was without incident. The patient left the hospital 
on the fourteenth postoperative day. Two and a half years have elapsed since 
surgerj’’ and she has remained well. 

About 9 months after operation, after persistant urging, an excretory urogram 
was made (fig. 3). The left upper urinary traet was unchanged and still showed 
a bizarre calyectasis. The left ureter again did not visualize. It must be assumed 
that a mild ureteral stricture is present on the left similar to that found at surgery 
in the upper right ureter. The right kidney was much better delineated than in 
the preoperative films. The calyectasis was reduced. The^ureteropehdc junction 



Fig. 3. Postoperative urogram 


vas wsualized and about two thirds of the distal ureter. One can conclude that 
drainage was improved b}-^ resection of the cyst. 

ETIOLOGY 

The probable etiology of this unique peripelvic and peri-ureteral cj^st formation 
prompts the ensuing remarks. 

Microscopic sections of the cj-st wall provided the best clues to the nature of 
the cj'st. Hemotox 3 din and eosin stains revealed the wall to be principally fibrous 
bssue with a moderate amount of fat. Xo epithelial or endotheUal lining could be 
identified. Sections sent to tbe Armed Forces Institute of Pathology were stained 
by the elastic tissue and Van Giesen stains and showed elastic and degenerating 
smooth muscle fibers. ® 

Dr. F. K. Mostofii of the Institute suggested that the cyst might be an 

^Mostofi, F. K.: Personal communication 
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extended inferiorly to the junction of the cyst ■wall -with the upper ureter and su¬ 
periorly to the hilum of the kidney. The intracystic ureter was loosely adherent 
to the medial wall of the cystic cavity and joined a small intrarenal pelvis at the 
hilum. Approximately 8 cm. of ureter was within the cystic cavity and two small 
blood vessels passed from the cyst Avail to the ureter about 2 cm. from the uretero- 
pehdc junction. The ureteropehdc junction appeared to be normal. About 3 cm. 
from the ureteropehdc junction, there was a narrowed segment of ureter ivhose 
caliber Avas about one half the caliber of the remaining ui-eter foi’ a distance of 
about 1 cm. Thin strands of fibrinous material Avere present at the angles where 
the cj’^st Avas in continuitj'' Avith the loAA'er segment of the ureter and Avhere it 



Fig. 2. Diagrammatic sketch of condition found at operation 

surrounded the pelvis at the hilum The cyst wall was completely resected by 
severing it from the ureter beloAV and from around the pelvis at the kidney. No 
communication could be found between the cystic cavity and the renal pehds 
or ureter. The two small A-essels attached to the upper ureter Avere ligated. A stab 
wound was made in the right flank to allow the egress of a imbber tissue drain. 
The perirenal fascia and peritoneum were approximated. The left kidney ivas 
carefully palpated before closure and no gross abnormilty could be detected 
The patient’s immediate postoperatiAm condition was excellent. When she had 
fully recovered from the effects of the anesthetic, it Avas apparent that the severe 
pain was no longer present and did not recur thereafter For 3 days after surgery 
there AA-as profuse, serous, iionodorous drainage from the stab wound drain in the 
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flank. The drainage lacked the chylous character of lymph and ■was definiteK not 
mine. This drain was removed on the fourth postoperative day and the wound 
healed promptly. Except for the occurrence of post-catheterization cystitis, the 
remainder of the convalescence was without incident. The patient left the hospital 
on the fourteenth postoperative day. Two and a half years have elapsed since 
surger}' and she has remained well. 

About 9 months after operation, after persistant urging, an excretorj* urogram 
was made (fig. 3). The left upper uiinara- tract was imchanged and still showed 
a bizarre calyectasis. The left ureter again did not tiisualize. It must be assumed 
that a mild ureteral stricture is present on the left similar to that found at surgery 
in the upper right ureter. The right kidney was much better delineated than in 
the preoperative films. The calyectasis “was reduced. The jUreteropeliuc junction 



Fig. .3. Postoperative urogram 


was tisualized and about two thirds of the distal ureter. One can conclude that 
drainage was improved by resection of the cyst. 

ETIOLOGY 

The probable etiologv- of this unique peripehic and peri-ureteral cyst formation 
prompts the ensuing remarks. 

Microscopic sections of the cyst wall protided the best clues to the nature of 
the cyst. Hemotoxylin and eosui stains revealed the wall to be principaUv fibrous 
tissue with a moderate amount of fat. Xo epithelial or endothelial linins could be 
identified. Sections sent to the Armed Forces Institute of Pathologj- were stained 
by the elastic tissue and Van Giesen stains and showed elastic and deo-eneratino- 
smooth muscle fibers. ® 

Dr. F. K. Mostofi' of the Institute suggested that the ci'st might be an 

' Mo?to5, F, K.; Personal communication 
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aneurysmal dissection of the ureteral wall whereby the outer layers of the ureter 
had been separated from the inner. He notes that the absence of an endothelial 
lining, the fact that the cyst fonned a sheath around the ureter with which it tos 
connected by two tiny blood vessels and merged with the ureter and pelvis at 
either end, along with the close resemblance of the cj'^st wall to the outer layer 
of the ureter all support this probability. 

Dr. Mostofi postulated the following possible history. “It is possible that some¬ 
time in the past a small transient blow-out of the ureter may have occurred with 
extravasation of a small amount of urine into this area, resulting in a serous 
exudation either before or after the acute phase and terminating in the formation 
of this cystic structure. If so the rupture must be assumed to have been incom¬ 
plete, going through only part of the wall and not reaching the outer fibromuscu- 
lar and adventitial layers.” 

Dr. A. J. ScholP' ^ published an e.xcellent review of peripelvic lymphatic 
cysts recently, which prompted consultation with him for his opinion. He very 
kindly wrote us that he had never seen or heard of a case like this and supported 
Dr. Mostofi’s suggestion. 

It is very difficult to reconcile such a cj'-st formation as a congenital lesion 
since our concept of the embryologic development of the urinary tract would not 
construe a malformation of this type. We must accept the most logical theory 
as that of an aneurysmal-like dissection of the ureteral or pelvic Avail. The pa¬ 
tient’s past history is devoid of incident Avhich might suggest the onset of this 
process but it must haAm started sometime and soinehoAv. 


DISCU-jSION 

•i. ^ * 

One might conjecture about the means,'of-.making a preoperative diagnosis in 
this or a similar case if it should occuintXhe outstanding symptom Avould be 
severe unremitting upper right abdominal i pain accompanied by nausea; the 
source of Avhich necessariW Avould be difficult to find by virtue of the absence 
of other chnical signs. 

Clinical laboratory findings Avould likewdse fail to be informative. Careful, 
complete roentgen studies might strongly suggest the diagnosis if the possibility 
AA^ere kept in mind. Mild calj'^ectasis AA’ithout apparent intrinsic obstruction AA'ould 
probably be present. Even though a ureteral stricture Avas demonstrated at 
surgeiy in this case, it Avas CAudent from the postoperatiA'e pyelograms that it 
Avas not solely responsible for the dilatation. 

Retrograde pyelography Avith oblique and lateral projections Avould A^ery likely 
demonstrate displacement of the upper third of the ureter medialh^ and ante¬ 
riorly. The loAver pole of the kidney itself AA'ould probably be displaced laterally 
and superiorly. The most diagnostic finding Avould be effected by perirenal air 
studj" concomitant Avith pyelograph3’- which could demonstrate a peri-ureteral 
mass in continuity AAuth the renal shadoAv through which the ureter Avould seem 
to be coursing. 


2 Scholl, A. J.: Peripelvic lA-mphatic cysts of the kidney, J.A.hl A 136- 4_7 
2 Scholl, A. J.: Personal communication 
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After this seemingly learned discussion, the author must admit that if and when 
he encounters a similar case, the diagnosis ndll again, if made at all, be very likely 
made at surgery. 

SUXIiLYRY' 

An extremely unusual case of peri-ureteral and peripehdc cyst formation has 
beeir presented. 

The clinical sjmdrome, operative findings, and surgical management have been 
described. 

The probable etiology based on the gross and microscopic pathologr* has been 
suggested to be an aneuiysmal dissection of the ureteral wall with subsequent 
cj'st fonnation. 

jMethods of making a preoperath'e diagnosis of such a lesion m the future have 
been suggested. 

1302 Government St., Mobile, Ala. 
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aneur3'’sma] dissection of the ureteral Avail AA’^herebj'^ the outer layers of the ureter 
had been separated from the inner. He notes that the absence of an endothelial 
lining, the fact that the cyst formed a sheath around the ureter Avith which it was 
connected by tw^o tiny blood vessels and merged Avith the ureter and pelvis at 
either end, along Avith the close resemblance of the cyst AA'all to the outer layer 
of the ureter all support this probabilit 3 ^ 

Dr. Mostofi postulated the folloAving possible history. “It is possible that some¬ 
time in the past a small transient bloAA'-out of the ureter may have occurred Avith 
extraA^asation of a small amount of urine into this area, resulting in a serous 
exudation either before or after the acute phase and terminating in the formation 
of this cystic structure. If so the rupture must be assumed to haAm been incom¬ 
plete, going through only part of the aa'uII and not reaching the outer fibromuscu- 
lar and adA^entitial layers.” 

Dr. A. J. Scholb’ ^ published an excellent reAueAv of peripehnc ly^mphatic 
cysts recently, AA^hich prompted consultation Avith him for his opinion. He Amry 
kindly AATote us that he had never seen or heard of a case like this and supported 
Dr. Mostofi’s suggestion. 

It is very difficult to reconcile such a cyst formation as a congenital lesion 
since our concept of the embryologic deA'-elopment of the urinary tract Avould not 
construe a malformation of this type. We must accept the most logical theory 
as that of an aneurysmal-like dissection of the ureteral or pelvic AAmll. The pa¬ 
tient’s past history is devoid of incident Avhich might suggest the onset of this 
process but it must haA^e started sometime and somehoAA'. 

WSCUoSION 

One might coniecture about the means of making a preoperative diagnosis in 
this or a similar case if it should occurixThe outstanding symptom Avould be 
seA^ere unremitting upper right abdontiinal i pain accompanied by nausea; the 
source of AAffiich necessarily would be difficult to find by virtue of the absence 
of other clinical signs. 

Clinical laboratory findings Avould likcAvise fail to be informative. Careful, 
complete roentgen studies might strongly suggest the diagnosis if the possibility 
AA^ere kept in mind. Mild calyectasis AA'ithout apparent intrinsic obstruction AA'Ould 
probably be present. Even though a ui-eteral stricture Aims demonstrated at 
surgery in this case, it AA-as cAudent from the postoperatii^e pyeJograms that it 
Avas not solely responsible for the dilatation. 

Retrograde pj^elography Aidth oblique and lateral projections would very likely 
demonstrate displacement of the upper third of the ureter medially and ante¬ 
riorly. The loAver pole of the kidney itself A\-ould probably be displaced laterally 
and superiorly. The most diagnostic finding Avould be effected by perirenal air 
study concomitant AAUth pA^elographj’- AA'hich could demonstrate a peri-ureteral 
mass in continuity AA-ith the renal shadoAV through A\-hich the ureter AAmuld seem 
to be coursing, 

2 Scholl, A. J.; Peripehoc lymphatic cj'Sts of the kidney. J.A.M.A., 136- 4-7 indo 

3 Scholl, A. J.: Personal communication > 
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assumed that the obstmction was at the site of the ureteropelvic junction. Cysto- 
scopic dilatation of the right ureter over the next few months did not alleviate 
the episodes of riglrt flank pain. Accordingly, exploration of the right kidney and 
ureter was carried out. Exposure through the right flank incision re\ ealed the 
perirenal fat to be adherent to the renal capsule. The ureter emerging from the 
kidney was remarkable in that it was involved in a circulai mass appi oximatelj”^ 
3 cm. in diameter. The mass was firm and adherent to the lumbar muscles. This 
large ureteral mass was dissected free and developed down towards the pelvic 
region. The entire mass was divided and ligated, following wliich the kidnej’ uas 
removed. The patient made an uneventful recovery and has remained well. 

On pathological studies, the specimen consisted of an enlarged right kidney 
and a short portion of the proximal ureter. The pelvis of the kidne}' was obrnously 
hydronephrotic. The muscular wall of the ureter was found to be lying within an 



, J.l?- Case 1. Retrograde pyelogram sho-r.mg moderate hydronephrosis with failure 
of filling of ureter. 

envelope of firm plastic tissue (fig. 2). It was significant (fig. 2) that tliis peri¬ 
ureteral tissue was grossly distinct from the muscular wall of the ureter to which 
it was adherent. Microscopic examination of the thickened peri-ureteral adven¬ 
titia (fig. 3) revealed evidence of subacute and chronic peri-ureteral inflammation. 
Eosinophils were moderately numerous and a few poljmiorphonuclear leukocji;es 
were scattered throughout this altered peri-ureteral fatty tissue. A number of 
perivascular Ijunphoid collections were seen. Van Gieson stains showed a sparse 
formation of new connective tissne fibrils. Bacterial stain of the tissues revealed 
some gram positive cocci. The renal cortex indicated some pyelonephritic changes, 
but from the appearance of the glomeruli and tubules, the kidney could have been 
salvaged had the obstruction been properly relieved. 

Case 2. IMrs. J. W. H., Eniv. of Va. Hosp., a 46 j'ear old woman, gave a past 
history of excellent past health without geuito-urinary sj-mptoms. Three days 
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PERI-URETERITIS PLASTIGA: A REPORT OF FOUR CASES 

SAMUEL A. VEST and BRUNO BARELARE, Jb. 

From the Deyarlment of Urology, University of Virginia Hospital, CharloltcsviUe, Vo. 

The clinical condition which we wish to report here must be relatively rare. 
According to a perusal of the literature, similar instances have not been described 
although such cases must have been encountered previouslj'^ urologists. Hon-- 
ever, we have now encountered 4 cases which we believe are the result of a single 
disease process. For this reason, we have called this condition peri-ureteritis 
plastica. We selected this designation because the disease reminded us of the 
so-called linitis plastica of the stomach in which the plastica denotes that the wall 
of the stomach has become thickened and plastic-like in nature. Perhaps, a better 
term for the condition reported here would have been “chronic peri-ureteral 
lymphangitis.” We are making this report with the hope that in the future others 
■noth similar cases may apply proper corrective surgery without sacrifice of renal 
substance. 

A number of I’etroperitoneal and intraperitoneal diseases have been known in 
the past to ha-ve produced obstruction to the ureters resulting in hydronephrosis 
with frequent associated loss of vital kidnej'- function. Ormond, Ewell, and Amse- 
lem each have recently reported interesting cases in rvhich the ureters were ob¬ 
structed by peculiar retroperitoneal masses. The following cases reported here, 
we believe, are unique and not similar to those of the above authors. The clinical 
findings in the first case led us to suspect the possibility of hydroiiephrosis occur¬ 
ring secondary to plastic or hypertrophic changes in the peri-ureteral tissues. Our 
cases will be reported in brief. 


CASE REPOETS 

Case 1. C. C., Univ. of Ya. Hosp. iVo. 74248, a 48 year old white man, gave a 
history of gonorrheal cystitis several years prior to having a transurethral resec¬ 
tion for a median bar obstruction. Following the latter there was an intense 
persistence of urinary symptoms consisting of urgency, frequency, and painful 
urination. Studies at this time revealed gram positive cocci in the bladder urine 
but cultures from the right kidney were sterile. Retrograde pyelograms revealed 
both upper urinary tract systems to be within the limits of normal. Because of 
persistent urinary sjunptoms unrelieved by sulfanilamide medication, a perineal 
prostatectomy was performed approximately a year later at a neighboring hos¬ 
pital. His bladder symptoms entirely disappeared after the prostatectomy. The 
patient was well for 2 years but for a year prior to his next admission, he noticed 
the onset of right flank pain which at times was se^'^ere. There were no chills, fever, 
or lithuria. Urine was entirely negative on microscopic. A plain urogram showed 
no evidence of calculi in the urinarj'^ tract but retrograde pj^elograms (fig. 1) 
demonstrated a so-called grade 2 hydronephrosis of the right kidnej^. The left 
kidney was normal. The right ureter did not fill with contrast medium and it was 

Read at annual meeting, Southeastern Section, American Urological Association Boca 
Raton, Fla., April 6, 1952. 
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assumed that the obstiiiction ^vas at the site of the ureteropeh-ic junction. Cysto- 
scopic dilatation of the right ureter over the next fe^v months did not alleruate 
the episodes of right flank pain. Accordingly, exploration of the right Iddnej and 
ureter vas carried out. Exposure through the right flank incision ie\ealed the 
perirenal fat to be adherent to the renal capsule. The ureter emerging from the 
kidney was remarkable in that it was involved in a circular mass approximately 
3 cm.'in diameter. The mass was fiim and adlierent to the lumbar muscles. Tlfls 
large ureteral mass was dissected free and developed down ton aids the pelidc 
region. The entire mass was divided and ligated, follondng which the kidney n as 
removed. The patient made an uneventful recovery and has remained well. 

On pathological studies, the specimen consisted of an enlarged right kidnej’^ 
and a short portion of the proximal ureter. The pehds of the kidney was ob'\’iousl 3 '' 
hydronephrotic. The muscular wall of the ureter was found to be Ij'ing within an 



Fig. 1. Case 1. Retrograde pyelogram shon-ing moderate hvdronephrosis with failure 
01 filling of ureter. 

envelope of firm plastic tissue (fig. 2). It was significant (fig. 2) that tliis peri¬ 
ureteral tissue was grossly distinct from the muscular wall of the ureter to which 
it was adherent, ^ilicroscopic examination of the thickened peri-ureteral adven¬ 
titia (fig. 3) revealed evidence of subacute and chronic peri-ureteral inflammation. 
Eosinophils were moderateh' numerous and a few pohmaorphonuclear leukoctfles 
were scattered throughout this altered peri-ureteral fatty tissue. A number of 
perivascular l\-mphoid collections were seen, ’i'an Gieson stains showed a sparse 
fonnatiou of new connective tissue fibrils. Bacterial stain of the tissues revealed 
some gram positive cocci. The renal cortex indicated some pj-eloneplnritic changes, 
but from the appearance of the glomenili and tubules, the kidney could have been 
salvaged had the obstruction been properh' relieved. 

Case 2. iNIrs. J. B . H.. Lmv. of Va. Hosp., a 46 ,vear old woman, gave a past 
nstory of excellent past health without genito-urinary sjmiptoms. Three days 
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Fig. 2. Case 1. Bisection of moderately hydroncphrotic kidney after removal. Note 
overall diameter of large ureter and distinct division between ureter proper and hyper¬ 
trophied peri-ureteral tissue. 
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Fig. 3. Case 1. Section is characteristic of thick plastic envclnnr. =,,..-1 . 

It shows modified or altered fat cells, fe%v fibrils of filjrous tissue, few polymShonuclcar 
leukocytes, eosinophils, and some lymphoid collections. ' ^ morpnonucioar 




prior to admi.ssion ivhile working she was suddenly seized with severe pain in the 
right flank which radiated to the right groin and buttock. The flank pain ivas 
constant and accompanied by low grade fever of lOOF. No chemotherapy of any 
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type had been administered. She was admitted in moderate distress with tender¬ 
ness on deep palpation in the region of the right kidney. Catheterized urine 
showed numerous white blood cells and occasional red blood cells, but cultuies 
from the bladder and both kidneys were sterile. Cystoscopic examination revealed 
the presence of edema of the right ureteral orifice. Indigo carmine injected intra¬ 
venously showed good concentration from the left ureteral oiifice in 3 minutes 
with no dye from the right ureteral orifice in 10 minutes of observation. A bso. 5 
ureteial catheter was then passed to the right kidney without meeting any ob¬ 
struction following which there was an immediate flow of faintlj’’ blue colored 
urine. The right ureter did not fill ivith contrast medium. 
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Fig. 4. Case 2 Peri-ureteral plastic tissues showing the altered fat containing scattered 
polymoiphonucloar leukocjdes and round cells indicating chronic and subacute peri¬ 
ureteritis. 


The next day exploration was performed for the unexplained acute obstruction 
to the right kidney. On dividing the lumbodorsal fascia a fibrous tissue mass was 
encountered which seemed to surround the kidney. On further exploration the 
ureter was found to be enveloped bj'^ a thick capsule identical to that described 
in case 1. Obstruction of the kidney resulted from compression of the ureter by 
this distinct peri-ureteral envelope. Because of the possibility of recurrence by 
further fibrous changes with subsequent obstruction to the kidney, the operator 
decided, as in the first case, on nephiectomy. The kidney was removed following 
which commlescence was uneventful. Postoperative follow-up of the patient has 
revealed no urinary symptoms with normal findings on examination of the urine. 

A photograph of the remarkably enlarged ureteral mass was unfortunately not 
obtained but pathological study of the peri-ureteral tissue (fig. 4) revealed sub¬ 
acute and chronic inflammation in the altered peri-ureteral fat similar to that in 
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the first case. Gieson stain showed some new fibrils of fibrous tissue to be 
sparselj'^ present. Bacteriological stains of the peri-ureteral and peripelvic tissue 
did not reveal anj"^ organisms to be present. Microscopic examination of the renal 
cortex showed a few areas of round cell infiltration indicating minimal infection 
of the renal parenchjTOa. In retrospect, it was apparent that the kidne}^ could 
easily have been saved had the obstruction factor been relieved. 

With such experiences in mind, we have since been on the alert for similar cases 
in which we might prevent progressive renal destruction by relie^nng the obstruc¬ 
tive factor resulting from plastic peri-ureteral inflammatoiy changes. The follow¬ 
ing is a case in point. 

Case 3. F. R., Univ. of Va. Hosp. No. 138294, a 46 jmar old white man, was 
first seen complaining of gross hematuria. Urological examination ^e^"ealed that 
he had a grade 2 papillary epidermoid carcinoma of the bladder associated with 
evidences of cystitis. Excretoiy urograms were normal. Renal function was nor¬ 
mal on both sides but cultures from the bladder and right kidnej’^ revealed a 
non-hemoljTic streptococcus infection for which he received sulfanilamide medi¬ 
cation. The bladder tumor was treated and thought to be destroyed by fulgura- 
tion but the patient was re-admitted 3 jmars later with a recurrence of the 
bladder neoplasm. Thorough fulguratiou of the tumor was canned out this time 
through a suprapubic cystotomy. Cultures of the bladder urine at that time re¬ 
vealed B. coli organisms present and the patient received sulfathiazole medica¬ 
tion. Subsequent cystoscopies during the next 18 months revealed no further 
recurrence of the bladder neoplasm. 

The patient then began to note the onset of frequency of urination, mild 
suprapubic discomfort, and episodes of fever. These symptoms were subsequently 
controlled by the administration of sulfa drugs. Cystoscopy revealed chronic 
cj^stitis to be present at the base of the bladder in the previously fulgurated area 
and biopsy showed no evidence of tumor. A catheter was inserted to the left 
renal pehus with ease but some obstruction was encountered in the lower right 
ureter. Purulent urine was obtained from the right kidney through the ureteral 
catheter and a pj'^elogram (fig. 5) revealed obvious h 3 '^dronephrosis with the 
opaque material failing to fill the right ureter. A plain urogram showed no 
evidence of urinary tract calculi and the tentative impression was that the ureter 
probablj^ contained soft non-opaque calcareous material. 

Operation: Through a modified McBurnej'’ incision, the peritoneum was re¬ 
flected medially and the ureter exposed. The ureter (fig. 6) was remarkably 
thickened, appioximateR’’ 4 cm. in diameter, and indurated to palpation. Recall¬ 
ing our previous experience, we opened the plastic peri-ureteral tissue and 
found the inljdng ureter to be well differentiated from the encompassing sheath 
or envelope. The muscular wall of the ureter was only slightly thickened. A 
ureterotomy opening was then made in the mid-ureter through which a N^o. 14 
rubber catheter was easily inserted to the bladder and also to the kidne 3 " pelvis 
without encountering any obstruction in either direction. There was a profuse 
drainage of purulent appearing urine from the kidney pelvis. When no intra- 
ureteral obstruction was encountered, it was decided to completely remove the 
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plastic envelope, thus relieving the peri-ureteral compression. A longitudinal 
incision was made thiough this tissue (fig- <) down to the legion of the base of 
the bladder and up to the renal pelvis, thus easily freeing the ureter. The Xo. 14 
urethial catheter was then re-inserted through the ureterotomy to the renal 



Fig 5 Case 3 Hydronephrosis of right kidney following removal of catheter after 
retrograde ii\ elograiii. Note that middle and lower ureter failed to fill beginning at point 
just below Kidney 



Fig 6 Case 3 Large mass with inljnng, essentially normal ureter found at operation. 


peh-is and brought out through the incision for temporaiy diversion of the urine. 
This catheter w as removed in a fen days follow ing w hich the ureterotomj^ healed 
promptly. Postoperatively the patient was followed for 244 years during which 
time the hydronephrosis progressively receded and the kidney returned to'normal 
(fig. 8), Pyelogiam was reported by the roentgenologists as “within the limits of 
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normal.” The patient’s urine became free of leukoc34es and cultures of the blad¬ 
der urine on several occasions were sterile. There were no further symptoms sug¬ 
gestive of anj^ urinarj^ tract disorder. 



Fig 7. Case 3. Ureter being removed from compressing envelope from point just below 
kidney to just above bladder. Thick peri-ureteral covering was excised longitudinally to 
enable us to completely free ureter. Separation of ureter and hypertrophied adventitia was 
easy. 


Fig. S. Case 3. Retrograde pyelogram 6 months postoperatively showing that kidney 
had returned entirelj’ to normal, unne examination was negative and repeated cultures 
were sterile. 

A fourth case of this unusual condition was encountered and again a successful 
result followed the separation of the ureter from the plastic envelope. 

Case 4- R. G. P., Uuiv. of Va. Hosp. Xo. 226659, a man, aged 30, was admitted 
with a histoiy of flank pain simulating right lenal colic. The pain originated in 
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the right flank and radiated to the scrotum. He gave a past history of similar 
attacks over the course of a year in rvliich he had been hospitalized on occasions 
at another institution for periods of several daj-s during vhich time he received 
sedation. One episode of gross hematuria occurred and it vas assumed that the 
patient had probably passed a calculus. X-raj^s taken elsewhere just before ad¬ 
mission reported a possible calculus in the lower right ureter but a plain urogram 
at our hospital showed no shadows suggesting urinary calculus. The passage of 
ureteral catheters and various stone baskets to the renal pelvis after admission 
to our serHce failed to locate any evidence of calculus or obstmction. Excretory 
urograms indicated a normal left kidnej' giving an impression of l^-dronephrosis. 



Fig. 9. Case 4 . Retrograde pyelogram shows right hydronephrosis with non-filling of 
ureter beginning at point at about lower pole of kidney. 

Eetrograde pj-elograms confirmed a definite obstruction in the right ureter be¬ 
ginning just below the ureteropelvic junction (fig. 9). The ureter failed to fill on 
retrograde injection from below. Ureteral catheters and Braasch bulbs were 
passed with ease to the right kidney on several occasions during the next 10 da 3 -s 
but the flank pain continued to persist. The urine from the right kidney and 
bladder showed a few white blood cells. Cultures revealed B. aerogenes and B. 
pj'ocj'aneus. The patient had not received chemotherapj^ prior to admission 
Because of the constant flank pain and some elevation of temperature, explo¬ 
ration of the right kidney and ureter was carried out. On exposure of the flank 
region, we again found the peculiar appearance of the ureter, as described in the 
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previous cases, to be present. The large ureteral mass resembled a garden hose 
and was easilj'^ lifted from its retroperitoneal location. It was found to be appimi- 
matelj^ 3 cm. in diameter. The ureteral mass, in this case, was not particular!}’ 
adherent to the posterior peritoneum or lumbar muscles. On entering the mass 
through a longitudinal incision we found that the ureter rvas lying within a bed 
of plastic or hj^rertrophied tissue wliile the ureteral wall was only slightly larger 
than normal. An extension of the longitudinal incision into the peri-ureteral 
envelope enabled us to free the ureter down to the bladder and upward to the 
ureteropehdc junction (fig. 10). The ureter was separated or shelled out from the 



Fig. lO. Case 4. Longitudinal incision being made in greatl}' h 3 ''qertrophied adventitia 
in order to free essential!}' normal inl\'ing ureter and relieve compression. 

envelope without difficult}^. The lumen of the exposed ureter was then entei’cd 
and a No. 12 Braasch bulb and No. 18 rubber catheter were passed to the bladder 
and the right kidnej’ pehds with ease without encouirtering any obstruction. 
After freeing the ureter completel}’’ from the thick peri-ureteral tissue, a No. 16 
rubber catheter was inserted through the ureterotomy to the right renal pehns. 
About two inches below this, we made another small ureterotomy and inserted a 
similar size catheter down to the bladder. The catheters were removed on the sixth 
postoperati\-e day following which urine drained freely from the flank incision 
for only a fen days. Healing was prompt and convalescence was uneventful. The 
patient has since had no further S3TOptoms referable to the right kidney. Subse- 
’■> cystoscopies at the end of the second and third month postoperative!}' 
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revealed no right ureteral obstniction and a iSio. 12 Braasch bulb could be passed 
easily to the right renal pelvis. The hydronephrotic kidney returned to normal 
(fig. 11). She months postoperative the patient reported that he was entireh uell 
and would not consider any further cystoscopic examinations. He has remained 
asjTnptomatic to date. 



Fig. 11. Case 4. Retrograde pyelogtaia 3 months after ureterolysis shows essentially 
normal kidney and ureter except for slight dilatation of latter at point of ureterotomi-. 
Patient was asymptomatic and urine almost free of leukocytes. 

DISCESSIOX 

All of US have often encountered infected ureters in which the ureteral trails 
are thickened and inflamed with some degree of associated peri-ureteritis 
usually secondaiy to either primary- renal or intraluminal mflammation. To en¬ 
counter a remarkable degree of peri-ureteritis which by compression alone ob- 
stnicts the ureter must be relatively rare even though we have experienced four 
cases. 

From the infoimation gained in the last 2 cases of this unusual peri-ureteral 
disease process, it is et-ident that had we carried out ureterolysis in case 1 and 2, 
tve coidd have probably salvaged two kidneys which were unneeessaiily sacri¬ 
ficed. It is in this respect that we hope that tins report trill be of benefit to others 
should they encounter similar cases of so-called ‘'peri-ureteritis plastica.” 

It is indeed unfortunate in these two suecessfull.v treated cases that we failed 
to biopsy the peri-ureteral plastic tissue. It is, however, significant that in both 
of these cases the hydronephrotic kidneys returned to noimal. In case 3, the 
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previous cases, to be present. The large ureteral mass resembled a garden hose 
and was easily lifted from its retroperitoneal location. It was found to be appro\i- 
matelj’^ 3 cm. in diameter. The ureteral mass, in this case, was not particularly 
adherent to the posterior peritoneum or lumbar muscles. On entering the mass 
through a longitudinal incision we found that the ureter was Ijdng within a bed 
of plastic or hypertrophied tissue while the ureteral wall was onlj'^ slightly larger 
than normal. An extension of the longitudinal incision into the peri-ureteral 
envelope enabled us to free the ureter down to the bladder and upward to the 
ureteropelvic junction (fig. 10). The ureter was separated or shelled out from the 



■ incision being made in greatly hyqertrophied adventitia 

in order to free essentially normal inlying ureter and relieve compression. 


envelope vithout difficulty. The lumen of the exposed ureter was then entered 
and a No. 12 Braasch bulb and No. 18 rubber catheter were passed to the bladder 
and the right kidney pelvis with ease without encountering any obstruction. 
After freeing the ureter completely from the thick peri-ureteral tissue a No. 16 
rubber catheter was inserted through the ureterotomy to the right renal pelvis. 
About two inches below this, we made another small ureterotomy and inserted a 
similar size catheter down to the bladder. The catheters were removed on the sixth 
postoperative day following which urine drained freely from the flank incision 
for only a few day^s. Healing was prompt and convalescence was uneventful The 
patient has since had no further symptoms referable to the right kidney Subse¬ 
quent c.vstoscopies at the end of the second and third month postoperatively 
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revealed no right ureteral obstruction and a No. 12 Braasch bulb could be passed 
easil}' to the right renal pelvis. The hydronephrotic kidnej’^ returned to normal 
(fig. 11). SLx months postoperative the patient reported that he was entirely well 
and would not consider any further cystoscopic examinations. He has remairred 
asjnnptomatic to date. 



Fig. 11. Case 1. Retrograde pyelo^am 3 months after ureterolysis shows essentiallj’' 
normal kidney and ureter e.xcept for slight dilatation of latter at point of ureterotomr'. 
Patient was asj'mptomatic and urine almost free of leukocytes. 

mscESSlox 

All of us have often encountered infected ureters in which the ureteral walls 
are thickened and inflamed with some degree of associated peri-ureteritis 
usually secondary to either primarj-^ renal or intrahuninal inflammation. To en¬ 
counter a remarkable degree of peri-ureteritis which b 3 ^ compression alone ob- 
stiucts the ureter must be relativeh’- rare even though we have experienced four 
cases. 

From the information gained in the last 2 cases of tliis unusual peri-ureteral 
disease process, it is eiddent that had we carried out ureteroh-sis in case 1 and 2, 
ve could have probabl}' salvaged two kidnej^s which were unnecessarih’- sacri¬ 
ficed. It is in this respect that we hope that this report will be of benefit to others 
should thej' encounter similar cases of so-called “peri-ureteritis plastica.” 

It is indeed unfortunate in these two successfulh' treated cases that we failed 
to biopsy the peri-ureteral plastic tissue. It is, however, significant that in both 
of these cases the hydronephrotic kidnej's returned to noimal. In case 3, the 
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urine became entirely negative while in case 4, there was only an occasional leu¬ 
kocyte in the urine at the end of 6 months. 

Speculation as to the pathogenesis of this disease process is of interest. From 
pathological examination, it is reasonable to assume that infection of some un¬ 
known type, probably occurring at some remote period, is the underlying etiologi¬ 
cal mechanism. In case 1, there was a past history of severe gonorrheal cystitis 
present for a number of years prior to the onset of the renal symptoms. There was 
also a history of two prostatic operations and the presence of gram positive cocci 
in the urine during a period rvhen the patient had severe lower urinary complaints. 
Three jmars later, however, at the time the peri-ureteritis plastica condition was 
discormred, the urine was free of an 3 '- cellular elements and infection, but bacterial 
stain of the removed peri-ureteral tissue revealed cocci to be present although 
thej' were absent in the urine or culture. In case 2 there \vas a sterile pyuria but 
no histoiy of antecedent urinarj'- tract infection. The onset was acute but accord¬ 
ing to the pathological condition present, the development of the peri-ureteritis 
was prior to the duration of the sj^mptoms. One naturallj'' thinks of the possibility 
of anerobic streptococci, pleuro-pneumonia, B. influenzae, B. melitensis or other 
unusual organisms which are not easily cultured. In case 3, a culture of non¬ 
hemolytic streptococci and B. coli were obtained during a period of previous 
lower urinary tract infection (cystitis). Unfortunately, the peri-ureteral tissue 
was not remo^md for biopsy and bacteriological stains. In case 4, cultures of B. 
aerogenes and Pyocyaneus wmre reported. These may”- have overgrown any strep¬ 
tococci present. This case gave no history of previous longer tract disease. 

In view of the foregoing findings, it is impossible to establish any single bac¬ 
teriological common denominator, although from the abo\T data one might 
consider an ascending streptococcal peri-ureteral infection from lower tract in¬ 
fection as the possible etiologic process. Sti’eptococci are knowm to spread pre¬ 
dominately through the lymphatics and the lesion present in these cases proved 
to be peri-ureteritis which we suspect resulted from a peri-ureteral lymphangitis 
that led to hypertrophic changes not unlike those seen in filarial lymphangitis. 

The distribution of this inflammatory reaction in tissue surrounding the ureter 
would suggest a lymiphatic origin. It was demonstrated years ago by Parker that 
the Ijonph chaimels pursue a longitudinal course in the adventitial coverings of 
the ui etei. From their disti ibution in the loose adventitial tissues around the 
ureter they pass outward into the abdominal, common iliac, external iliac and 
hypogastric ly^mph nodes. Lymph channels coursing along the lower ureter in the 
adventitial coverings in some instances actually traverse the bladder wall before 
terminating laterally in the exteimal iliac nodes. 

There is also some experimental basis for the existence of anastomoses betrveen 
the lymphatics of the bladder and lower genito-urinary tract with those in the 
adventitial coats of the ureter. Winsbury-White thoroughly demonstrated this 
by injections of dye particles into the base of the bladder and the cerrdcal tissues 
of the female animal. Particles of dye and bacteria injected in this manner w^ere 
traced in adventitial coverings of the ureter all the way to the kidney. Indeed 
Kenneth Walker in the Hunterian Lecture of 1913 was able to trace the migvatiotl 
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of dye from the urethra to the upper ureter by Tvay of the surrounding plexus of 
bunphatics. In his experiments, pigment mjected into the base of the bladder 
could be seen 48 hours later in the loose tissue surrounding the muscular coat of 
the ureter. The peri-ureteral tissue was laden with inflammatory cells bearing 
particles of pigment rdththe mam structures of the ureter consisting of muscular, 
submucous and mucous coats free of any invasion by the inflammatory cells or 
pigment. Pathways outside the ureter, therefore, exist for the ascent of infection 
wlrich as in these cases may lead to a predominately peri-ureteral reaction. 

It is of passing interest that in all 4 cases the right kidney was involved. Parker 
in her detailed study of the r-arious sections of the ureter noted a difference be 
tween the distribution of the Ijunph collectors from the lower tliird of the human 
ureters on the right and left sides. Her work demonstrated, in general, that the 
bunphatics traversing the outside of the tlwee sections of the ureters course up¬ 
ward and downward for a short distance and then enter the specific regional 
bunph nodes for each section. In her studies she noted that some of the channels 
from the lower third of the ureter on the right anastomose freely with bunph 
vessels from the middle tliird of the right ureter. Such a distribution or anastomo¬ 
sis does not occur on the left side and thus we can idsuaUze infection originating 
primarily in the bladder or lower genito-urinaiy tract ascending in the peri-ure¬ 
teral adventitial tissues more easily on the right because of this anastomosis. It is 
in the realm of possibility that this anatomic difference could account for the 
occurrence on the right side in all of the 4 cases reported. 

One must consider in a process of this sort the possibility of the so-called 
“abortive infections” wliich have been well described following administration of 
various chemotherapeutic agents. We recently encountered 1 case of marked 
perirenal fibrosis in which an acute perirenal infection had eiidentb' been aborted 
by treatment iiith a number of antibiotics. This mechanism, howei’er, does not 
account for the tj^pe of tissue encountered in these cases because cases 2 and 3 did 
not receive any chemotherapy. The first and tliird patients in our series did re¬ 
ceive sulfa drugs for a short period early in their medical treatment but not dur¬ 
ing any acute phase of urinary tract infection. 

coxcnrsiox 

Four cases have been reported in which there was a peculiar, marked In-per- 
plasia of the loose, areolar tissue surrounding the ureter. 

Tliis peri-ureteral tissue ranged from 1-2 cm. in thickness. It was so indurated 
and plastic in character so that we have termed the condition “peri-ureteritis 
plastica.” 

The peri-ureteritis gave the m-eter the general appearance of a garden hose in 
the center of wliidi the ureter was situated. The wall of the ureter was delineated 
or distinct from this hypertrophied adventitia. 

The removed peri-ureteral tissue on microscopic study in two instances showed 
evidence of being chronic inflammation; cocci were seen in the stained peri¬ 
ureteral tissue in one of these cases. 

Pathogenesis is speculative but the disease may begin as a peri-ureteral limi- 
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urine became entirel3^ iiegatiA'e while in case 4 , there was onlj^ an occasional leu- 
kocjhe in the mine at the end of 6 months. 

Speculation as to the pathogenesis of this disease process is of interest. From 
pathological examination, it is reasonable to assume that infection of some un¬ 
known t3^pe, probabl3’- occurring at some remote period, is the underl3’'ing etiologi¬ 
cal mechanism. In case 1 , there Avas a past history of seA’ere gonorrheal C3"stitis 
present for a number of 3mars prior to the onset of the renal S3miptoms. There was 
also a history of tAA’O prostatic operations and the preseirce of gram positirm cocci 
in the urine during a period rr-hen the patient had seAmre loAA-er urinary complaints. 
Thr'ee 3mars later, hoAAmAmr, at the time the peri-ureteritis plastica condition rvas 
discoA'ered, the urine was free of an 3 ’- cellular elements and infectiorr, but bacterial 
stain of the remoA'ed peri-ureteral tissue reA'ealed cocci to be present although 
the 3 ^ AA'ere absent in the uriire or culture. Irr case 2 there Arms a sterile p 3 mria but 
no histor3^ of arrtecedent urinary tract infection. The oirset Avas acute but accord¬ 
ing to the pathological condition present, the dermlopment of the peri-ureteritis 
AA'as prior to the duratiorr of the S 3 ’Taptoms. One naturall 3 '' thinks of the possibilit}' 
of anerobic streptococci, pleuro-pneumonia, B. influenzae, B. melitensis or other 
umtsual organisms AA’hich are not easil 3 ’' cultured. Iir case 3 , a culture of rron- 
hemol3dic streptococci and B. coli AAmre obtained during a period of prerious 
loAA-er urinary tract infection (c3"stitis). Unfortunate^, the peri-ureteral tissue 
AA'as not remoAmd for biops3" and bacteriological stains. In case 4 , cultures of B. 
aerogenes and Pyoc3mneus AA-ere reported. These ma3' haAm oAmrgroAA-n air3’- strep¬ 
tococci present. This case gaA'e no histor3^ of preAious loAA'er tract disease. 

In AieAA- of the foregoing findiirgs, it is impossible to establish an 3 ^ single bac¬ 
teriological common deirominator, although from the aboAm data one might 
consider an asceirding streptococcal peri-ureteral infection from loAA-er tract in¬ 
fection as the possible etiologic process. Streptococci are knoAA-n to spread pre- 
dominatel3’' through the B'mphatics and the lesion pr’esent in these cases proA'ed 
to be peri-ureteritis AA'hich we suspect resulted from a peri-ureteral ^unphangitis 
that led to h 3 ^pertrophic changes not unlike those seen in filarial l 3 mrpharrgitis. 

The distribution of this iirflammatory reaction in tissue surrounding the ureter 
AA'ould suggest a Bmrphatic origin. It Avas demonstrated 5mars ago by Parker that 
the bmrph channels pursue a longitudinal course in the adAmntitial coA-erings of 
the ureter. From their distribution in the loose adA'entitial tissues around the 
ureter they pass outAA-ard into the abdominal, common iliac, external iliac and 
h 3 TOgastric Bmiph nodes. L3Tnph channels coursing along the’loAver ureter in the 
adA-entitial coAmrings in some instances actually traAmrse the bladder wall before 
terminating lateral^ in the external iliac nodes. 

There is also some experimental basis for the existence of anastomoses between 
the bAunphatics of the bladder and lower genito-urinary tract AA-ith those in the 
adventitial coats of the ureter. Winsbuiy-White thoroughly demonstrated this 
by injections of dye particles rnto the base of the bladder and the cerAucal tissues 
of the female animal. Particles of d3m and bacteria injected in this manner AA'ere 
traced in adventitial coA'erings of the ureter all the Avay to the kidney Indeed, 
Kenneth Walker in the Hunterian Lecture of 1913 AA'as able to trace the migration 
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of dye from the urethra to the upper lu-eter by way of the surrounding plexus of 
h-mphatics. In his experiments, pigment injected into the base of the bladder 
could be seen 48 hours later in the loose tissue surrounding the muscular coat of 
the ureter. The peri-ureteral tissue was laden Avith inflammatory cells bearing 
particles of pigment with the main structures of the ureter consisting of muscular, 
submucous and mucous coats free of any invasion bj' the inflammatoiy cells or 
pigment. Pathways outside the ureter, therefore, exist for the ascent of infection 
which as in these cases may lead to a predominately peri-ureteral reaction. 

It is of passing interest that in all 4 cases the right kidney was involved. Parker 
in her detailed study of the various sections of the ureter noted a difterence be 
tween the distribution of the hunph collectors from the lower third of the human 
ureters on the right and left sides. Her work demonstrated, in general, that the 
Ijunphatics traversing the outside of the three sections of the ureters course up¬ 
ward and domiward for a short distance and then enter the specific regional 
hunph nodes for each section. In her studies she noted that some of the channels 
from the lower third of the ureter on the right anastomose freely with hmiph 
vessels from the middle third of the right ureter. Such a distribution or anastomo¬ 
sis does not occur on the left side and thus we can msuaUze infection originating 
piimarily in the bladder or lower genito-urinaiy tract ascending in the peri-ure¬ 
teral adventitial tissues more easily on the right because of this anastomosis. It is 
in the realm of possibility that tliis anatomic difference could account for the 
occurrence on the right side in aU of the 4 cases reported. 

One must consider in a process of this sort the possibility of the so-called 
“abortive infections” which ha^-e been well described following administration of 
various chemotherapeutic agents. We recently encountered 1 case of marked 
perirenal fibrosis in which an acute perirenal infection had emdenth' been aborted 
by treatment with a number of antibiotics. This mechanism, however, does not 
account for the tj-pe of tissue encountered in these cases because cases 2 and 3 did 
not receive any chemotherapy. The first and third patients in our series did re¬ 
ceive sulfa drugs for a short period early in their medical treatment but not dur- 
mg any acute phase of urinaiy tract infection. 

COXCLESIOX 

Four cases have been reported in which there was a pecidiar, marked hj-per- 
plasia of the loose, areolar tissue surrounding the ureter. 

This peri-ureteral tissue ranged from 1-2 cm. in tliickness. It was so indurated 
and plastic in character so that we have termed the condition “peri-ureteritis 
plastica.” 

The peri-ureteritis gave the ureter the general appearance of a garden hose in 
the center of wliich the ureter was situated. The wall of the ureter was delineated 
or distinct from this hypertrophied adventitia. 

The removed peri-ureteral tissue on microscopic study in two instances showed 
evidence of being chronic inflanunation; cocci were seen in the stained peri¬ 
ureteral tissue in one of these cases. 

Pathogenesis is speculative but the disease may begin as a peri-ureteral hun- 
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phangitis possibly due to a streptococcus infection on some remote occasion in 
the lower genito-urinary tract. In 2 cases streptococcal infection was present in 
the urine Avhile in the other two the urine was sterile in one instance and com- 
pletelj' free of leukocytes in another. 

This peri-ureteral plastic envelope compressed the ureter in all 4 cases produc¬ 
ing hj^dronephrosis. 

Two patients were treated bj'' nephrectom 3 '^ while in two others, the ureter was 
easily separated and freed from the ireri-ureteral envelope. After freeing the 
ureter from this plastic peri-ureteral tissue, the compression w^as relieved and the 
obstructed kidneys returned to normal. 

It is hoped that the successful therapeutic results following ureterolj^sis in the 
two last cases reported herein will encourage others to attempt renal salvage 
should thej’- encounter similar instances of so-called “peri-ureteritis plastica.” 

Charlottesville, Va. (jS.A.F.) 

Univ. of Alabama, Birmingham, Ala. (B.B.) 
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The interest of the urologist in this subject arises from the desire to conserve 
renal function and to restore to the urinary tract continuity, adequate for the 
proper elimination of urine. The complications attending vweteval injvwies con¬ 
stitute a real challenge to the surgeon performing gynecologic procedures, as well 
as to the urologist who is consulted to manage a plan of treatment. 

IXCIDEXCE OF ERETER.VL INJURIES 

From November 1919, to June 1951, the Urology and Gynecology Departments 
of the Shreveport Charity Hospital collaborated in the study of the incidence 
of ureteral injuries in major gynecologic procedures. Preliminary excretory uro- 
gi-ams were made on every patient undergoing major gynecologic surgery, ex¬ 
clusive of radical surgeiy for carcinoma of the cervix. Between the sixth and 
eighteenth postoperative daj-, all patients had cystoscopic examination to deter¬ 
mine the patency of the ureters, stasis, and function. Retrograde and excretory 
urograms were performed on all questionable cases. 

A total of 332 cases was thus studied with ex-idence of ureteral injury in eight 
cases, or 2.42 per cent. Five of the S cases were injuries considered due to minor 
trauma to the lower ureter, with resulting temporary hydronephrosis. In these 
cases, spontaneous regression occurred by the fifth week after surgery. 

Three cases had complete unilateral ligation of the ureter. Of these, two were 
asjTnptomatic and were diagnosed by routine postoperative study. 

It is of interest to note that in 36 patients, or 10.84 per cent of the 332 cases 
studied, definite hydronephrosis and hydro-ureter existed prior to surgery. In no 
case was the ureteral obstmction of such degree as to compromise renal function. 
Following gynecologic surgery, the urinaiy tract returned to a normal state in 
all except three. In these cases, urologic examination revealed complicating 
intrinsic ureteral disease of sufficient degree to account for the hydronephrosis 
and hydro-ureters. 

From April 1950, to January 1952, a similar survey was made on patients 
undergoing radical surgery (the M ertheim-Taussig node dissection procedure) 
for carcinoma of the cendx. A significant increase in the incidence of ureteral 
injury was revealed (6 out of 20 cases, or 30 per cent). It is obidous, therefore, 
that this procedure constitutes a real hazard to the integrity of the urinary tract. 

ILVTERLVL FOR STUDY 

During the past 3 years, we have had the opportunity to participate in the 
treatment of 26 cases of ureteral injuiy, secondary to gjmecologic surgery. Five 
cases were from private practice. Twent 3 '-one cases were treated in the Shreve¬ 
port Charity Hospital. The latter group consisted of injuries from the surgeiy, 
g3'necology, and tumor sermces of this hospital. 

R-i'Vb.! April .Maeric.an Urological .Association. Boca 
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phangitis possiblj^ due to a streptococcus infection on some remote occasion in 
the lover genito-urinaiy tract. In 2 cases streptococcal infection vas present in 
the urine while in the other two the urine was sterile in one instance and com- 
pletelj^ free of leukoc 5 des in another. 

This peri-ureteral plastic envelope compressed the ureter in all 4 cases produc¬ 
ing hj^droneplirosis. 

Two patients were treated b 3 ’^ nephrectomj'' while in two others, the ureter was 
easilj^ separated and freed from the peri-ureteral enrmlope. After freeing the 
ureter from this plastic peri-ureteral tissue, the compression rvas relieved and the 
obstructed kidneju returned to normal. 

It is hoped that the successful therapeutic results following ureterolj'sis in the 
trvo last cases reported herein will encourage others to attempt renal salvage 
should thej’’ encounter similar instances of so-called “peri-ureteritis plastica.” 

Charlottesville, Va. (iS.A.F.) 

Univ. of Alabama, Birmingham, Ala. (B.B.) 
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The interest of the urologist in this subject arises from the desire to conserve 
renal function and to restore to the urinary tract continuity, adequate for the 
proper elimination of urine. The complications attending ureteral injuries con¬ 
stitute a real challenge to the surgeon performing gjmecologic procedures, as well 
as to the urologist who is consulted to manage a plan of treatment. 

IXCIDEXCE OF URETERAL IXJURIES 

From November 1919, to June 1951, the Urology and G 3 mecology Departments 
of the Shreveport Charity Hospital collaborated in the study of the incidence 
of ureteral injuries in major gynecologic procedures. Preliminaiy excretoiy uro¬ 
grams were made on eveiy patient undergoing major gjmecologic surgery, ex¬ 
clusive of radical surgeiy for carcinoma of the cervix. Between the sixth and 
eighteenth postoperative daj', all patients had cj'stoscopic examination to deter¬ 
mine the patencj’ of the ureters, stasis, and function. Retrograde and excretoyv 
urograms were performed on all questionable cases. 

A total of 332 cases was thus studied with emdence of ureteral injuiy in eight 
cases, or 2.42 per cent. Five of the 8 cases were injuries considered due to minor 
trauma to the lower ureter, with resulting temporaiy hj’dronephrosis. In these 
cases, spontaneous regression occurred bj' the fifth week after surgeiy. 

Three cases had complete unilateral ligation of the ureter. Of these, two were 
asjTuptomatic and were diagnosed bj' routine postoperative studj*. 

It is of interest to note that in 36 patients, or 10.84 per cent of the 332 cases 
studied, definite hj’dronephrosis and hj'dro-ureter existed prior to surgerj*. In no 
case was the ureteral obstimction of such degree as to compromise renal function. 
Following gjmecologic surgeiy, the urinaiy tract returned to a normal state in 
all except three. In these cases, urologic examination revealed complicating 
intrinsic ureteral disease of sufficient degree to account for the hj'dronephrosis 
and hydro-ureters. 

From April 1950, to Januaiy 1952, a similar survej’ was made on patients 
undergoing radical surgeiy (the Wertheim-Taussig node dissection procedure) 
for carcinoma of the cerrix. A significant increase in the incidence of ureteral 
injurj' was revealed (6 out of 20 cases, or 30 per cent). It is obr-ious, therefore, 
that this procedure constitutes a real hazard to the integrity of the urinary tract. 

It.UTERLUL FOR STUDY 

During the past 3 jmars, we have had the opportunitj' to participate in the 
treatment of 26 cases of ureteral injuiy, secondarj’ to gjmecologic surgeiy. Five 
cases were from private practice. Twentj'-one cases were treated in the Shrei'e- 
port Charity Hospital. The latter group consisted of injuries from the surgeiy, 
gjmecologjq and tumor serrices of this hospital. ° 

Rat f 11.! April American Urological .Association, Boca 
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TYPE OF GYNECOLOGIC PATHOLOGY 

These injuries ivere associated with difficult g 3 ^necologic procedures for large 
fibroids, ovarian cj’^sts and tumors, tubo-ovarian inflammatory masses, and car¬ 
cinoma of the cervix. 


TY'PE OF INJURY 

The nature of these injuries varied from complete bilateral ligation to simple 
crushing. Unilateral obstruction, complete and incomplete, comprised 42.3 per 
cent of the injuries. Bilateral obstruction of varying degree was present in 6 
cases. 

PRESENTING FINDINGS 

The diagnosis was made at surgeiy in 7 cases. In 8 cases, the injuiy was asymp¬ 
tomatic. Postoperative anuria was present in 1 case and is pathognomonic of 
complete bilateral ureteral obstruction. The remainder of the cases were diag¬ 
nosed from the investigation of unexplained fever, palpable mass, urinary 
fistula, and pymria. 


MANAGEMENT; PRESENTATION OF CASES 

Each injury was individualized and evaluated according to the time of recog¬ 
nition; type, extent, and location of injuiy; composition of suture; condition of the 
patient; and potential renal reserve. In each case, re-establishment of continuity 
of the urinary tract was attempted. Only in the hopeless case was the kidney 
sacrificed. 

For ease of presentation, the injuries are grouped according to type of manage¬ 
ment with illustrative cases of particular interest; 

A. No treatment, observation, 6 cases. 

B. Postoperative ureteral dilatation, 2 cases. 

C. Indwelling catheter, 1 case. 

D. Uretero-ureteral anastomosis, 4 cases. 

E. Ureteral anastomosis to tube made from bladder flap 1 case. 

F. Ureterovesical anastomosis, 5 cases. 

G. Deligation, 3 cases. 

H. Ureteral dissection, 1 case. 

I. Nephrostomj", ureter not repaired, 1 case. 

J. Nephrectomy, 2 cases. 

Case 1. Ureteral anastomosis to hibc made from bladder flap G A 51-20295, 

aged 47, colored female. Shreveport Charity Hospital. On February 17, 1951, 
total hysterectomy and bilateral salpmgo-oophorectomy were performed without 
difficulty. There was persistent, low grade fever postoperatively 

On the tenth day, the patient became slightly distended. At routine cvstoscopy, 
a catheter could not be passed beyond 5 cm. on the right; a ureterogram revealed 
extravasation. 

The eleventh day, a large mass was present, extending from the lower abdomen 
to the umbilicus. Excretory urograms (fig. l, ^l) demonstrated this dramatically. 
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Through a Gibson’s incision, 3600 cc of infected urine were removed from the 
extraperitoneal space. The pro.vimal end of the ureter Avas easily located, but the 
distal end of the ureter could only be identified in a mass of scar tissue Avith the 
help of a large ureteral catheter inserted cystoscopically. As the dissection con¬ 
tinued, a large retroA-esical abscess AA-as opened, precluding any desire to trans¬ 
plant the ureter into the bladder. An end to end ureteral anastomosis Avas thus 
done over a splint. 

The procedure AA'as not a success. A ureterocutaneous fistula persisted (fig. 2, 
B), and excretory urography revealed progressiA'e loss of function. It AA-as then 
decided to anastomose the loAA-er ureter to a bladder flap tube by the method of 
Ockerblad. This AA'as done on April 11, 1951. Urine drained from the Avound foi¬ 
ls days, AA-hen the fistula closed spontaneously. 



Fig. 1. .4, excretory urograms on tenth day after hysterectomy showing large extra- 
peritoneal mass. B, cutaneous fistula after uretero-ureterostomj-. C, excretory urograms, 
1 year, after anastomosis of ureter to tube from bladder flap. 


The mild right hydronephi-osis gi-adually subsided, and 6 months later the 
excretory urogi'ams Avei’e noi-mal (fig. 1, C). 

Case 2. Ureterovesical anastomosis. A. L. 0„ aged 49, a Xegress, undertvent 
radical hysterectomy Avith node dissection at ShreA-eport Charity Hospital, 
April 22,1950 for carcinoma of the cerA-ix. One month later, cystoscopy revealed 
a A-esicovaginal fistula. This incorporated the intramural portion of the right 
ureter in its AAall. There Avas progressh-e hydronephrosis. Seven Axeeks from the 
original surgery, the right ureter A\-as re-implanted transperitoneally into the 
bladder and a successful combined transA'esical and transvaginal closure of the 
fistula AA'as obtained. One year later, June 21,1951, the pyelograms AA’ere normal, 
the urine negath’e. 

Ca.^c S. Dehgation. E. ^L, 541849, aged 49, a Xegress, entered ShreA'eport 
Charity Hospital. On February -25, 1950 total hysterectomy and bilateral sal- 
pingo-oophorectomy Avere performed. Preoperative excretorA' urograms Avere 
normal. Difficult bleeding Avas encountered in the right broad ligament during 
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removal of a large right interligamentary tumor. At routine cj^stoscopy on the 
seventeenth postoperative day, neither ureteral catheter nor injected dye would 
traA^erse be 3 mnd 4.5 cm. on the right. Excretory urograms iwealed an enlarged, 
functionless right kidnej'- and a normal left (fig. 2, A). The patient ivas asj'mpto- 
matic and afebrile. 

On the nineteenth day, a nephrostomy Avas done in an attempt to salvage the 
kidne 3 L There AA^as prompt return of function. 

On the fort 3 ’^-fourth day, after repeated attempts to catheterize the ureter 
cystoscopically AA^ere unsuccessful, a transperitoneal e.xploration of the loAver right 
ureter Avas performed. The intact ureter Arms tediously dissected from a dense bed 
of scar tissue. Then a No. 8 ureteral catheter Avas passed c 3 ’^stoscopicall 3 '^ and left 
indAvelling for 10 da 3 ''s. 



The nephi ostomy tube aaus lemoA'^ed shortl 3 '^ thereafter. Ureteral dilatations 
AA'Cie later done in the out-patient clinic. One and tAA'o 3 '^ear excretory urograms 
revealed a mild residual hydronephrosis Avith good function (fig. 2, B). The upper 
ureter has remained slightl 3 '^ dilated and tortuous The urine is negatiA^e. 

Case 4 . Ureteral dissection. L. S., aged 40, a Avhite female, entered ShreAmport 
Charity Hospital. The dragnosis Avas carcinoma-in-situ of the cernux A total 
hysterectomy Avas performed on January 6, 1949. i„ the early postoperatiAT 
period, a loAver nephron syndrome developed from tAvo severe transfusion reac¬ 
tions. Recovery Avas sIoav, the nonprotem nitrogen and creatinine having reached 
191.8 and 15.5 mg. per cent respectiA'ely. 

Urological investigation for a urinary fistula Avas done April 4 1949 Left 
nephrocalcinosis had developed Avith no function demonstrable by excretory 
urograms (fig. 3, A). There Avas a right hs^dro-ureter and hydronephrosis. A 
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catheter could not be passed up the left ureter. It was apparent that the patient 
had sustained serious lueteral injuri' during the hysterectomi', as well as the 
transfusion reactions. Although the nonprotein nitrogen was now 47.4 mg. per 
cent, surgical intervention was not adidsed. 

The patient was re-adnutted to the hospital on Januai"} 30,1950, for lepaii of 
a large ventral hernia. There was re-evaluation of the status of the uiinai'i tract. 
Slight but unexpected function was detected in the left Iddnei. There u as con¬ 
stant seepage of urine. Neither a ureterovaginal nor vesicovaguial fistula could 
be demonstrated. Because of this urinaiy seepage and because of the persistent 
hydro-ureters, both lower ureters were dissected trausperitoneally duiing repair 
of the hernia. There was marked peri-ureteral fibrosis. A fistula was not detected, 
yet no urhiaiy seepage occurred after the operation. Catheters could be inserted 
easily, now, up the left meter (fig. 3. B). 



Fig. 3. A, excretory urograms. Xo function of left kidney, 9 months. B, left pyelo- 
ureterogram. 1 year. C, excretory urograms, 2 years, improving function, left Iddnevi 


There has been progressive increase in fimction of the left kidney as deter¬ 
mined by excretory urography (fig. 3, C), and dye tests, despite the nephro- 
calcinosis. She is asymptomatic, has a normal blood pressure and urinalysis. The 
nonprotein nitrogen is 41 rag. per cent, the blood urea nitrogen 20.2 mg. per cent. 


DISCUSSIOX 

In 2G cases of ureteral injuries seen in the past 3 years, no deaths have occurred. 
The end results have been good in 20 patients, fair in 1, and failures in 4 patients 
(table 1). Two patients have been lost to follow-up, in one of whom an impassable 
ureteral stricture developed and that ease must be considered a failure. 

It is believed that in at least S cases, sacrifices of the kidney might have been 
jiutified except from the conservative urologic approach. In each of these cases, 
the kidney has been restored to valuable use, not a liability, but an asset. Such 
results justify faith in the ability of the kidney to recover from injury. 
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There ha\’e been t\ro nephrectomies, both as the procedure of choice and not 
secondary to a failure at repair of the injury. 

The interval between injury and final operation has varied from the recognition 
at the time of initial surgeiy to 13.5 months. Good results have been attained in 
injuries repaired 42, 53, and 414 days from the date of injury. Temporary urinar}" 
diversion with definitive ureteral management, 42, and 44 days postoperatively, 
has produced good results. 

An interesting case, No. 1, has been presented with success in the use of the 
bladder tube flap after initial failure of an uretero-ureteral anastomosis. In 
another case, Xo. 3, the kidneys has made an excellent recoveiy after apparently 
complete ligation for 19 days. Nephrocalcinosis developed in ease 4 for Avhich an 
adequate explanation is lacking. This kidney also showed marked return of func¬ 
tion after dissection of the lower ureter from a dense bed of scar tissue. 


Tablc 1 


1 

] 

RESULTS 

Good 

Fair 

Failure 

No 

follott up 

1 

1. No treatment 

5 



1 

2. Ureteral dilatation, postoperative 

1 


1 


3. Inlying catheter, crush 

1 




4. Uretero-ureteral anastomosis 

3 


1 


5. Bladder tube flap 

1 




6. Ureterovesical anastomosis 

4 

1 



7. Deligation 

2 




8. Ureteral dissection 
g. Nephrostomy, ureter not repaired 

1 


1 


10. Nephrectomy 

11. Ligation, election to leave | 

2 


1 


Total j 

20 

1 

4 

1 


The failuie in 1 case, in uhich a uretero-ureteral anastomosis was performed, 
might be explained on inadequate splinting and failure of the patient to return 
for necessaiy'’ uieteial dilatations. In 2 cases neglect in making proper disposition 
of an extensive uieteial stiicture, secondary to the "Wertheim procedure, resulted 
in autonephrectomy. Failure to deligate the second of a bilateral ureteral ligation 
resulted in the spontaneous development of a urinary fistula 

The occasion for the opportune use of ureterosigmoidostomy or of cross uretero¬ 
ureterostomy^ has not been encountered in this series. 

CONCLUSIONS 

After an adequate e^mlllatio^ of this series of ureteral injuries, the following 
conclusions have been reached: 1) The use of prophylactic ureter’al catheteriza¬ 
tion in difficult gynecological procedures, avoidance of stripping of the ureter’s 
blood supply, and careful reperitonealization will prevent many injuries. 2) Pal¬ 
pation of the renal areas for tenderness should be as routine in the postoperative 
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patient as palpation for calf tenderness. 3) Asymptomatic injuries can be diag¬ 
nosed by more frequent use of urography. These injuries constituted 30.7 per 
cent of this series. 4) Early diagnosis, adherence to the basic urological principles 
of adequate splinting and drainage, control of infection, and close follow up are 
important factors in the success of anj’^ plan of management. 5) The extensive 
fibrosis secondary to ureteral ischemia from the Wertheim-Taussig opei’ation 
must be observed closely. Definitive early treatment of the lower ureter is im¬ 
perative when cystoscopic ureteral dilatation cannot be accomplished, as auto- 
nephrectomj’’ is a common sequela. 6) Uretero-ureteral anastomosis should not 
be attempted when the distal stump is damaged; splinting for a minimum of 3 
weeks is advisable when this procedure is used in the severed ureter. Periodic 
cystoscopic dilatation to avoid stricture is mandatoiy. 7) Re-implantation into the 
bladder gives consistent^’' good results and is the procedure of choice when the 
terminal ureter is injured, and where the bladder can be reached without tension. 
8) Deligation has been used both in the immediate and late postoperative periods; 
it is technicall 3 ’ much easier after preliminary^ diversion of the urinary stream. 
The latter combination is the procedure of choice in the acutely^ ill patient vdth 
unilateral or bilateral, complete ureteral ligation. 9) Cj’stoscopj’^ is a helpful ad¬ 
junct to surgical management. 10) Intentional ureteral ligation is a hazardous 
procedure. Palpation of the opposite kidney’’ is inadequate to evaluate unknown 
renal reserve. Excretory’' urography^ on the operating table is recommended when 
available, for maximum information. 11) Surgical injury’ of the ureter is no longer 
a catastrophy’. Whereas, the immediate results of conservative surgical repair 
may’ be disheartening, the late results are good in most instances and justify the 
attempts to conserve renal function and structures, and to re-establish continuity’ 
of the urinary’ tract. 


SUMMARY 

The incidence of ureteral injury’ in 332 patients undergoing major gy’iiecologic 
surgery, exclusive of radical surgery’ for carcinoma of the cervix, was 2.42 per 
cent. In 20 patients on whom the Wertheim-Taussig node dissection was per¬ 
formed for carcinoma of the cervix, the incidence of injury was 30 per cent. 

A series of 26 cases of ureteral injuries have been presented. The results were 
good in 20, fair in 1 and failures in 4. One patient was lost to adequate follow up. 
There were no deaths. 
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PHYSIOLOGY OP THE URETERO-INTESTINAL ANASTOMOSIS: II. 
INHIBITORY EFFECT OF CORTISONE ON 
STRICTURE FORMATION 

ROGER BAKER, DUNCAN GOV AN, JOHN HUFFER and JAMES CASON 

From the Department of Surgery {Division of Urology), the University of Chicago 

Chicago, III. 

Despite the expenditure of enormous sums of money and millions of man-hours 
for cancer research, surgery remains as the only method known to cure bladder 
cancer. It has been proven that I'adical surgery will produce the greatest rate of 
cure for early cancer. This principle has been applied successfully to early car¬ 
cinoma of the colon, breast and lung. Total cystectomy, rather than local tumor 
excision by transurethral or suprapubic resection, should yield the greatest rate 
of cure for early bladder cancer. A uniejue exception to this principle is observed 
occasionally in a small percentage of patients with bladder cancer who may be 
treated for a prolonged period of time by local excision of the tumor. Unfor- 
tunatelj’’, not only is it impossible to determine prior to treatment those patients 
comprising this group, but also the majority of these patients die from recurrence 
of the malignancy. 

Cystectomy is not a difficult operation. Most practicing urologists, however, 
do not perfoiTn cj^stectomy for early bladder cancer. The majority of those 
urologists who formerly did perform cystectomy have discontinued use of 
the operation or only perform cystectomj' with reluctance. As a consequence 
the cure rate of cancer of the bladder is considerably lower than it should be. Dis¬ 
satisfaction with the procedure is due to the high incidence of serious renal disease 
subsequent to diversion of the urinary stream to skin or bowel. 

Many urologists are reluctant to publish or discuss their unsatisfactory results 
following cystectomy. This attitude is apparently predicated on the assumption 
that the unsatisfactory results obtained in their hands with this procedure are 
based entirely on poor surgical technique. This impression is re-inforced further 
by the publications of a few urologists reporting only excellent results following 
ureterocutaneous or uretero-intestinal anastomosis. This is an unrealistic view- 
pomt. eie aie too many highly capable urological surgeons describing dis¬ 
satisfaction with the operation and its renal sequellae for this problem to be 
solely the product of poor surgical technique. It may be conservatively phrased 
that no one operator or institution has solved or prevented the renal disease 
that frequently follows uretero-intestinal anastomosis 

The relative and absolute incidence of cancer of the bladder is increasing. 
Cystectomy shou d be performed for early bladder cancer. Other types of pelvic 
cancer also dictate excision of all pelvic organs including the bladder. In order 

to obtain the maximum yield 01 cure of earlv blndrlpr i v i 

^ ijjaaaer cancer, and until a medical 
This investigation was aided in part by an American On a t . .... 

- ■ .- V t^ancer Society Institutional Grant. 


Read at annual meeting, American Urological Associat 
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cure of cancer be developed, it is important that surgeons be able to perform 
cystectom 3 ' without fear of serious or fatal renal complications. A successful 
uretero-mtestinal anastomosis would eliminate or reduce to a minimum the 
incidence of secondaiy renal disease so that this end ma}' be reahzed. 

Probabb' the most important contribution toward solution of this problem was 
the investigation of Hinman and Wej’rauch in 1942.* Their studj' consisted of 
uretero-intestinal and ureterovesical implantation in dogs. It was observed that 
healing at the stomal site occurred either bj’' primaiy union and earlj' epithelializa- 
tion (re-anastomosis of ureter to bladder), or bi^ granulation and cicatrization 
and late epitheliahzation (uretero-intestmal implantation). The latter condition 
obtained in the presence of infection and the dogs developed stricture, h 3 "dro- 
lueter, h 3 'dronephrosis and p 3 'elonephritis. 

This experimental demonstration of peri-ureteral concentric fibrosis and stric¬ 
ture at the area where ureter trai'erses bowel wall has great clinical significance. 
Thomas- reports that of 36 patients having uretero-mtestuial implantation, six 
had bilateral and five had imilateral uretero-intestinal stricture. rort 3 '-four per 
cent of patients in this group had p 3 'elonephritis and two became uremic. Har¬ 
vard and Thompson’ report that 88 per cent of 144 patients subject to uretero- 
intestinal implantation had obstructive phenomena as deteimined b 3 ' excretoiy 
urograms. Sixt 3 ’’-five per cent of deaths were due to renal disease. Deairi ob¬ 
served that over 58 per cent of patients in his series of 89 uretero-intestinal anas¬ 
tomoses had obstruction of the upper uriuaiy tract shomi b 3 ^ excretoiy uro¬ 
grams. Twenti' per cent of the 98 patients required secondaiy operation for fault 3 ’’ 
anastomosis. 

Reference to the expeiimental stud 3 ' of Hinman and We 3 n’auch* suggests 
that if postoperative connective tissue h 3 'perplasia could be inhibited, these 
structures so frequentl 3 ' obseiwed at the uretero-intestinal anastomosis might 
be prevented or reduced. 

Ragan and his associates,’ and also Spain and ^Molomut’ have demonstrated 
that b 3 ' S3'stemic use of cortisone, connective tissue formation could be inlnbited 
in experimentalh’’ produced wounds. Baker and TlTiitaker" performed similar 
expeiiments and illustrated that the retardation of connective tissue growth 
could be elicited b 3 " direct topical application of adrenal cortical extract, indicat- 


' Hinm.m, Frank and Weyrauch, H. M.; An experimental studv of uretero-intestinal 
implantation. Surg., Gynec. & Obst., 74: 129, 1942. 

- Thomas, G. J., 3Ialcolm, D. C. and Bischoff, A. J,: Cvstectomv and urinary diversion 
in carcinoma of bladder. J. Urol., 65: 553, 1951. 

“H.-in’ard, B. M. and Thompson, G. J.: Congenital exstrophy of the urinary bladder 
J. L rol., 65: 22.3, 1951. 

‘ Dean, A. L.: The upper urinary tract following ureterointestinal anastomosis for 
bladder tumors. J. Urol., 63: S5S, 1950. 

nn - E; L., Platz, C. M.. Meyer. K. and Blunt, J. W.: Effect of cortisone 

on^production of granulation tissue in a rabbit. Proc. Soc. Exper. Biol. & Med., 72: 71S, 

in m!cm Am.\u ■pa"h.i^26^^^^^ cortisone on formation of granulation tissue 

' Baker, B. U. and Whitaker, W. L.; Interference with wound healing by the local action 
of adrenocortical steroids. Endocrinology, 46: 544, 1950. oi tue local action 
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ing that the response was a specific one, and not due to a generalized tissue re¬ 
action. StinchfieldjS in an experimental study of dog arthroplasties, administered 
cortisone locally and systemically and demonstrated a marked reduction in 
fibrous tissue formation postoperatively in the operative site. Rosenberg® ad¬ 
ministered cortisone to a series of rabbits and observed a diminution in scar 
tissue and contracture in the esophagus after the production of localized sodium 
h 3 ^droxide burns. These results suggest that cortisone administration might 
have an inhibitory effect on the connective tissue hj''perplasia that occurs at the 
stomal site of uretero-intestinal implantation. Consequently, an experimental 
study is presented on the inhibitory effect of cortisone on stricture formation 
following ureterosigmoid and ureterovesical anastomosis. 


EXPERIMENTAL 


Procedure. The experimental animals were divided into two main groups, 6 
dogs being used for each group. All surgical procedures were performed on healthy 
male or female mongrel dogs using intravenous seconal anesthesia while ob¬ 
serving usual aseptic precautions. No attempt was made preoperatively to 
clean or sterilize the bowel by the use of cathartics, enemas or intestinal antibiotic 
drugs. Cortisone* (Cortone) was administered intramuscularly^ 50 mg. daily, 
to three dogs in each group, for 21 days postoperativeljn Three dogs in each 
group served as controls. 

Group I (ureterosigmoidostomy): Six dogs were prepared as follows: Through 
a right paramedian incision, the bladder, ureters and sigmoid colon were visu¬ 
alized. The ureters were divided 1 cm. from the ureterovesical junction and the 
distal stumps ligated. A 1.5 cm. longitudmal incision was made in the end of 
the pro.ximal segment of the ureter on the dorsal aspect, and a 00 silk ligature 
inserted. A 1 cm. incision was then made in a segment of the sigmoid colon that 
rested in line with the direction of the ureter. The incision was carried through 
the serosa and muscularis to expose the mucosa. Through a small opening in 
the mucosa at the distal end of the incision, the free ends of the ureteral liga¬ 
tures which were threaded on large curved needles, were introduced into the 
lumen of the bowel and brought out through the bowel wall 1.5 cm. distal to 
their point of entiy. Tension on the ligatures caused the ui’eter to enter the 
lumen of the bowel and the sutures were tied. Serosa and muscularis were ap¬ 
proximated over the ureter with three interrupted 00 silk sutures, constructing 
a generous ureteral trough. 

Postoperatively three of these dogs received cortisone. Three dogs serving as 
controls received no coitisone. A one of the dogs were given antibiotic drugs 
during preoperative or postoperative periods. 

Group II (re-anastomosis of uretei to bladder): Six dogs were prepared as 
follows: The bladder and uieteis nere e.xposed through a right paramedian 


S Stinchfield, F. E.: Experimental and clinical use of o.xidized cellulose and cortisone 
in the prevention of excess bone and nbrous tissue formation. J. Bone & Joint Sure- 32: 

739, 1950. , -o T 1- . 

5 Rosenberg, N., Kunderrnan, P. J., X rornan, L. and Mooltan, S. E.; Prevention of 
experimental lye strictures of the esophagus bv cortisone. Arch, Sure; 63* 147 1951 
* Cortone kindly supplied by Dr. Augustus Gibson, Merck and Company. ’ 
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incision. The ureters ^vel■ 
introduced individually 

dogs received cortisone. 

No antibiotic drugs were given postoperatively. 



Fig. 1. Urctero-intestinal anastomosis of a cortisone-treated dog 115 days subsequent 
to operation. Observe: Minimal fibrous tissue reaction at site of anastomosis; minimal 
amount of scar tissue about suture (.4); serosa (B) and muscularis (C) of colon. Xll. 


held in place by means 


e divided and the distal ends ligated. The ureters were 
into the bladder through separate stab wounds and 
of a single silk suture. Postoperatively three of these 
Three dogs serving as controls received no coitisone. 


Results. Group I (ureterosigmoidostomjO: The three cortisone treated dogs 
were sacrificed 45 to 115 daj’^s postoperatively. All uretero-intestinal stomas 
were patent and the kidneys were grossly normal. Microscopic examination 
revealed no evidence of excessive connective tissue proliferation or stricture at 
the urctero-intestinal anastomosis (fig. 1). Glandular metaplasia of the transi¬ 
tional epithelium in the terminal ureter was observed in one dog. 

Two of the control dogs were sacrificed 45 to 115 daj's postoperatively. 
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Obstruction at the uretero-intestinal stomas, hydroureter, h 3 '^dro-nephrosis, pyo¬ 
nephrosis and/or pj'^elonephritis were observed. l\dicroscopic examination demon¬ 
strated the marked fibrous tissue hj^perplasia at the uretero-intestinal anasto¬ 
mosis (figs. 2,4). Comparison photomicrographs of the anastomotic site strikingly 
demonstrate the marked increase of scar tissue of the control dogs versus the 
experimental groups (fig. 3). 











Fio. 3. (Upper) comparison photomicrographs demonstrating difference in quantity 
of scar tissue deposited at uretero-intestinal anastomosis in cortisone treated (upper) and 
control dog (lower). X65. 


CLIXICAL APPLICATION" 

The experimental results observed prompted a clinical investigation. The effect 
of the systemic admini.stration of cortisone on postoperative connective ti.?sne 
hypcrpla.sia at the nrctero-intestinal anastomosis has been studied thus far on 
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Obstruction at the uretero-intestinal stomas, hydroureter, hydro-nephrosis, pyo- 

examination demon- 

mnH hyperplasia at the uretero-intestinal anasto¬ 

mosis (hgs 2,4). Comparison photomicrographs of the anastomotic site strikingly 
demonstrate the marked increase of scar tissue of the control dogs versus the 
e.xperimental groups (fig. 3). 




Fig. 2. Uretero-intestinal anastomosis of a contra ‘^‘-'^"■£'-’1 i*"' f ' • 

Observed marked deposition of fibrous tissue (A1 nh„,°F subsequent to operation, 

colon approaching mucosa (C). X55 ' ’ ureter (B) as it traverses wall of 


The third control dog died 4 days after oneratin^ r 
abscess. operation of septicemia from a ivoiind 

Group II (re-anastomosis of ureter to bladder)- Tb 
45 to 115 day^s postoperatit-ely. Xo significant chan sacrificed 

were noted in the ureterovesical anastomoses, uret ^ross or microscopic, 

cortisone-treated or control dogs (fig. 5). kidneys of either the 
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Fig. 3. (Upper) comparison photomicrographs demonstrating difference in quantity 
of scar tissue deposited at uretero-intestinal anastomosis in cortisone treated (upper) and 
control dog (lower). XG5. 


CLIXICAL .\PPLIC.\TIOX 

The expeiimental r&sults observed prompted a clinical investigation. The effect 
of the .systemic administration of cortisone on postoperative connective ti.^sue 
hyperplasia at the uretero-intestinal anastomosis has been studied thus far on 
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12 humans. Prior to operation, each patient received routine hovel prepaiation 
for intestinal surgery, i.e., laxatives, enemas, and intestinal antibiotic dmgs. 
These antibiotic di’ugs vere continued for 3 weeks following suigeiy. All patients 
had a modified Coffej’’ I uretero-intestinal anastomosis with construction of a 
short submucous tunnel. 

Two patients received intramuscular injections of cortisone, 50 mg. tnnce 
dailj% for 21 daj^s postoperatiAml 3 n Ten other patients received cortisone, 100 
mg. intramuscularlj’- twice dailj^, for 2 daj’^s prior to surgeiy and then 75 mg, 
twice daity, for 21 daj’-s. In view of i-ecent observations on cortisone theiapy it 










intMtinti armsfomosis^^Note urptpr 115 d.a^ s subsequent to bilateial uretero 

intestinal anastomosis Acte ureter traversing bowel wall (A) marked fibrous tissue growth 

in^peii ureteral area (B), reaction about sutu.e (C) and nw^ml intestiri mucos^^ (D) 

would appear advisable to gradually reduce the dose of cortisone at the end of 3 
weeks instead ot abruptly discontinuing the drug 

During the postoperative period one patient developed some separation of the 
abdominal wound that did not require surgical attention. Chromic catgut had 
been used in this patient to appro.ximate rectus fascia. All subsequent patients 
receivmg cortisone postoperatively have had steel wire closure of the entire 
abdominal wall. 

The 12 patients operated upon have been studied for 4 to 14 months post- 
opei-atively. Seruin electrolytes and carbon dioxide combining-power are normal 
Although each patient did not receum any antibiotic diugs after dischaige fiom 
the hospital, none developed clinical signs or sjmiptoms of pyelonephritis None 
have died from renal disease. 
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Excretory urograms illustrate normal upper urinary tract patterns indicative 
of the absence of ureteral stricture (fig. 6). It would appear that connective 
tissue hyperplasia with secondary stricture foimation at the uretero-intestinal 
anastomosis has been inhibited as a result of the postoperative administration of 
cortisone. 



Fig. 5. Stoma of ureterocystoneostomj' from cortisone-treated dog, 115 days subse¬ 
quent to operation. Observe patency of stoma, absence of abnormal quantity of fibrous 
tissue, and normal pattern of ureter and bladder, X29. 

Two patients have died, one from extension of the neoplasm and the other 
from tumor recurrence. .-Vt the time of operation one of these patients had mod¬ 
erate h.vdro-ureter and hydronephrosis as a result of partial occlusion of the 
ureterovesical orifice by tumor tissue. Autopsy specimens demonstrated patent 
aiuustomose.s of ureter to bowel, iionnal caliber ureters, normal renal pelves and 
ealyeos and absence of pyelonephritis. In the two patients completely studied, a 
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uretero-intestinal ■\'^alve has been created b 3 '^ the use of cortisone that was ap- 
parentlj^ giving full protection to the upper uruiaiy tract. 


i 



Fig. 6. J. C. E.'ccretory urogram taken 8 months subsequent to bilateial ureterosig- 
moidostomy for carcinoma of bladder. Apparently no stricture formation at ureteio-intes- 
tinal stomas as evidenced bj’' normal upper urinary tracts. Cortisone administered post- 
operatively. 

DISCUSSION 

Reference to the results observed in this investigation reveal that the most 
significant feature is the absence of e.xcessive connective tissue foimation with 
secondaiy strictures at the uretero-intestinal anastomosis hi the dogs that re¬ 
ceived sj'stemic cortisone postoperativelyn In sharp contrast to this, marked 
fibrous tissue lyperplasia with scarring occurred at the uretero-intestinal anasto¬ 
mosis in all dogs not receiving cortisone. The hy^dronephrosis that results from 
an anastomotic stiictuie in the control dog has been compared ndth the normal 
kidney'^ in the cortisone treated dog without anastomotic stricture. 

It is belieimd that this beneficial effect of scar tissue inhibition in the healing 
wound by use of cortisone is obseiwed only^ in the presence of infection. Con- 
fiianation of this impression may^ be obtained by'" examhiation of the results 
following re-anastomosis of ureter to the uninfected bladder. Few constrasting 
gross or microscopic changes occuiied in the quantity'' of scar tissue deposited in 
the healing wounds of these dogs. There was no significant variation in the 
postoperative grov th of connectii e tissue at the ureterovesical anastomosis 
between the cortisone-treated and control dogs. Healing occurred by primary 
union and early epitlielialization instead of ly scarring and late epitlielialization 
as observed in the anastomosis of ureter to fecally'-infected colon. The only 
variable factor was infection. 
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As a result of these experiments it may be concluded that cortisone does not 
reduce the normal amount of fibrous tissue in a normally healing wound. Infec¬ 
tion in a heafing wound, however, acts as a stimulus for increased local deposition 
of fibrous tissue. Apparently cortisone modifies or reduces this fibroplasia or 
stimuhis-producmg fibroplasia in the uifected healing wound. This observation 
has been confiimed further by additional data on the prevention and treatment 
of other strictures of the urological tract to be published elsewhere.^'’ 

It would appear to be of importance therefore to reduce to a minimum bowel 
iiuection during the reparative stage by administering intestmal antibiotic 
drugs tmtil complete healing of ureter to bowel has been effected. It has been 
determuied previously that although cortisone retards fibroplasia in wounds, a 
firm union is effected bj' a maximum of three weeks. Cortisone and intestinal 
antibiotics may probably be safely discontinued at that time without subse¬ 
quently developuig a uretero-mtestinal stricture. The precise dosage of cortisone 
iiecessarx- to effect maximum reduction in scar tissue is imknowm and must be 
deferred pending further clinical investigation of additional patients and long¬ 
term evaluation of those patients already treated. 

In \iew of the finduig that stricture formation has been prevented at the tire- 
tero-intestinal anastomosis in the experimental animal by use of cortisone, addi¬ 
tional investigations are underway e.\-ploring the possibihty of constructing a 
competent uretero-mtestinal valve. 


SOIXIARY 

Coimective tissue hyperplasia with secondarx* stricture foimation. which 
frecitiently occurs at the site of the anastomosis following m-etero-intestinal im¬ 
plantation in the presence of infection, has been significantly reduced m the 
dog by the systemic use of cortisone postoperatively. 

Cortisone administration to dogs following re-anastomosis of tueter to bladder 
caused no appreciable gross or microscopic quantitative changes ui fibrous 
tissue deposition at the ureterovesical anastomosis. This effect is probably due 
to the absence of infection in these dogs. 

Results in the clinical cases are not conclusive due to the limited number of 
patients studied thus far. The results do mdicate that there has been minimal 
postoperative connective tissue hx-perplasia at the luetero-intestiual anastomosis 
in the 12 patients treated as deteimmed by absence of hydi-o-uretei- and hydro- 
neplnosis on mtravenous pyelograms. In two of these patients this observation 
has been confirmed by microscopic exammation. 

As a result of this investigation it would appear that cortisone exerts no effect 
on fibroplasia in the uninfected healing xvound. Cortisone apparently reduces the 
increased fibroplasia and scar usually obsen-ed ui the presence of infection, 
thereby permitting only nomial fibrous tissue deposition at theuretero-iiuestinal 
anastomosis. 


nuffer and D. Govan; The eSect of cortisone on stricture^ 
cai tract, burg., Gyiicc. and Obst.. In press. 
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INDICATIONS FOR URETERO-INTESTINAL ANASTOiMOSIS 

CHESTER A. PORT 

From the Depart,nent of UroIog,j, Eniortj University School of Medicine, Atlanta, Ga. 

With the recent Avave of enthusiasm sho\mo\^eruretero-intestinal anastomosis, 
I thought it might be well to review the indications for this procedure. 

We are familiar with the occasional emergencj’' which arises, usually during 
some type of pelvic surger}’' or injury, in which the ureter is divided. There are 
also occasions in wliich the diversion of the urinary stream is necessar}' in cases 
of carcinoma of the cer^■ix, with metastasis, or malignancies arising in the pelvis 
in vliicli the lumens of the ureters are obstructed. It is not mj’’ intention to deal 
V ith these occasional eases, but rather to deal with those which are more elective, 
and the ones which the urologist more often encounters. These are: 

1) Complete exstrophy of the urinary bladder. 

2) Intractable vesicovaginal fistulas. 

3) Certain vesical malignancies. 

4) E.xtensive injiuies to the urinary bladder and/or posterior urethra, which 
make retention of urine impossible. 

5) Palliative di\'ersiou of the urinary stream in instances of intractable con¬ 
tracted urinary bladder with varying associated conditions. 

W'e hare tried marr.y techniques for uretei’o-intestinal anastomosis, but it is 
nij opiiriorr at the present time that the most effective method of ureteral trans¬ 
plantation is that of Cordounier. The immediate and overall results have definitely 
been better since utilizing the mucosa to mucosa and adventitia to serosa method. 

I would Irke to present the following cases as examples: 


CASE REPORTS 

Case l . A 13-year-old white boy had complete exstrophy of the urinary bladder. 

1 ° "'onr a home-devised rubber diaper since 

birth. His general physical condition was good and upper urinary tract studies 
were wrtRnnormallimits. Bilateraluretero-intestmalanastomosiswascarriedout 
by the Cordonmer techiuque The patient made an uneventful recovery, and 
severa weeks later, the bladder was removed and the abdominal defect closed 
by a skill fiap Six months later, a plastic repair of the complete epispadias was 
perfomied and was v^iy successful (fig. i, .q). The pyelograms at the end of a 
year show minimal dilatation, mid the patient has had no emdence of upper uri¬ 
nary tract 111 ection (fig. 1, R). He nowgoestoschool, aiidfor all practical purposes, 
enjoys good healtli. ^ ^ ^ 

Case 2 \ oS-v-ear-old Negress had complete urinary incontinence of 2 years’ 
duration. It was found that she had complete destruction of the urethi-al sphincter 

and also a rectal stricture about IJ.^ inches above the anus (fi«- 9 qi The natieiit 

>vas suffering from huriphopallu. venereum u-hid, l.ej 

tions. Her general physical condition liras good, ollhough she had a mild dilatation 

Read at annual meeting, Southeastern Section, .American TTrmin„- i i 
Raton. Fla., .April 6, 1952. “ Urological -Association, Boca 
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of the right ureter. Bilateral uretero-intestinal anastomosis n-as carried out at 
one operation. She made an uneventful recover^' and now stays dry from her 
urinary incontinence, and, in addition, at all tunes has a liquid stool, which is an 


Fig. 1. Aj repair of bladder defect by rotating skin flap and repair of epispadias post 
operative e\cretor\ urograms 1 \ear following ureterosigmoidostomy 


i-V 






Hf . il 




Fig. 2 .1, complete destruction of urethral sphincter and patent urethra. B postonera- 
tive e\crotor> urogram follownng ureterosigmoulostom\. * ^ 

aid in overcoming the rectal stricture. She does her onn housework and does not 
get wet at night. She has had no upper urinary tract infection and has minimal 
dilatation of the upper nrinaiw tract (fig. 2, B). 

Cnoc o\ .V GO-year-old vhite man had a diagnosis made a year earlier of car- 
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cinoma of the bladder, which was treated then by suprapubic cystotomy and 
fulguration. The year prior to admission he had been hospitalized on four occa¬ 
sions for further fulguration. At the time of admission, cystoscopy revealed sev¬ 
eral new growths of the bladder, which biopsy proved to be transitional cel! 
carcinoma. The patient had a bilateral uretero-intestinal anastomosis and com¬ 
plete cystectomy. He has had no compUcations, has enjoyed good health for 2 
years and performs his duties as a truck farmer. He has had an occasional attack 
of pyelonephritis. Pyelograms at the end of one year show some dilatation of 
right renal pelvis and cal 3 '-ces (fig. 3). 



Pig. 3. Excretory urogram 1 j'ear following ureterosiginoidostonij'- 

Case 4-- A 25-jmar-old white man had a fractured pehds and ruptured urethra 
prior to admission. He had an impassable stricture in the membranous urethra 
and was wearing a suprapubic tube. Two unsuccessful attempts were made to 
excise the stricture and approximate the severed ends of the urethra. Encrusta¬ 
tion cjistitis, vesical calculi and a sinus at the penoscrotal junction developed. 
For all practical purposes, the patient was an invalid and was bedridden most of 
the time. For this reason, a bilateral uretero-intestinal anastomosis was per¬ 
formed. He made an uneventful recovery and at the end of 2 years was found to 
be working on a farm as a laborer. Excretoiy urograms demonstrated an almost 
normal upper urinary tract (fig. 4); and to the patient’s knowledge, he has had 
no acute attacks of pyelonephritis. 

Case 5. A SS-j^ar-old Ixegro gar e a history of gonorrheal infecton three or four 
times, ten to fifteen 5 ’’eais ago. He had no urinaiy difficulty until 8 years later, 
when he had trouble passing his urine. He was treated then for approximate!}’ 
3 weeks by urethral sounds and got along fairly well until 3 months prior to ad- 
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mission, when his genitalia began to swell and he had marked difficulty emptyiiig 
his bladder. He had some slight anemia, but his nonprotem nitrogen was within 



Fig. 4. E\cretory urogram at the end of 2 years following ureterosigmoidostoniy 



Flo 5 A, anterior viei\ folloiring ureterosigmoidostoniy, amputation of penis, scrotum 
and its contents B, postoperative excretory urogram 6 weeks after ureterosigmoidostomy. 

normal limits. Examination revealed a very large scrotum and penis with ethdence 
of recent urinary extravasation and abscess formation. Other physical findings 
Wore essentially negative. 

On June 21, 19-10, a suprapubic cystotomy was performed with incision and 
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drainage of a scrotal abscess with multiple incisions in the shaft of the penis and 
scrotum. There rvas marked pliimosis and when the prepuce was incised and 
retracted, there was an ulcerated and suspicious area on its inner aspect. A biopsy 
revealed a squamous cell carcinoma. The patient made an uneventful recovery, 
but it was still impossible to pass a filiform or other instrument through Ids 
lU’ethra and he continued to drain purulent material through the sinuses in his 
perineum and scrotum. A radical amputation of the penis, scrotum and its con¬ 
tents was deemed advisable (fig. 5, A). This was done on July 15,1949, followed 
by recovery except for some anemia, for which several transfusions of whole 
blood were administered. Excretoiy urograms demonstrated a normal upper 
urinary tract. Because he had had radical removal of the penis and scrotum, a 



Fig. 6. Excretory urogram 6 weeks after ureterosigmoidostomy. 

uretero-intestinal anastomosis was performed to dispense tvith the suprapubic 
tube. Tiiis was done ou August 19, 1949. There was an uneventful recovery, and 
6 weeks later excretory urograms appeared practically normal (fig. 5, B). 

The patient has enjoyrnd good health since then and is now emplojmd as a truck 
driver. 

Case 6. A 24'yeai-old Xegto entered the hospital because of set^ere dy^stiria and 
frequency. He had had this over a period of 2 years and had been hospitalized 
many times. C.ystoscopy revealed a markedly contracted bladder and a positive 
culture of Aerogenes. He was treated with all known antibiotics and chemo¬ 
therapeutic agents, but his condition grew progressively worse so that he prac¬ 
tically lived with a urinal. Cystoscopy was carried out seimral times and the blad¬ 
der capacity could never be increased to more than an ounce to an ounce and a 
half. Thebladderepithelium was always covered with a heavy shaggy membrane. 
For this reason, a bilateral uretero-intestinal anastomosis was carried out. The 
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patient made an uneventful recoven-. Postoperative excretory' urograms shoved 
a fairly nonnal upper urinarx* tract (fig. 6). At the end of a year, he vas found 
vorking as a day laborer, vas as^miptomatic, and had no bouts of upper urinaix- 
traet uifection. 


SUMMARY 

The indications for uretero-intestinal anastomosis have been presented and 
examples of each given. It is believed that vith present day techniques, the aid 
of chemotherapy, antibiotics, and lowered mortality, that ve are justified in 
perfoiTuing this procedure for a greater number of patients who in the past were 
considered hopeless. 
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uretero-intestinal anastomosis was performed to dispense witli the suprapubic 
tube. This was done on August 19, 1949. There was an unev^entful recovery, and 
6 weeks later excretory urograms appeared praeticallj^ normal (fig. 5, B). 

The patient has enjoyed good health since then and is now employed as a truck 
driver. 

Cose 6, A 24-year-old Tvegro entered the hospital because of seimre dysuria and 
frequency. He had had this over a period of 2 years and had been hospitalized 
many times. Cystoscopy revealed a markedly contracted bladder and a positive 
culture of Aeiogenes. He uas tieated with all known antibiotics and chemo¬ 
therapeutic agents, but his condition grew progressively worse so that he prac¬ 
tically lived with a urinal. Cystoscopy was carried out several times and the blad¬ 
der capacity could nev^ci be incieased to more than an ounce to an ounce and a 
half. The bladder epithelium was alwajm covered with a heavy shaggy membrane. 
For this reason, a bilateral uretero-intestinal anastomosis was carried out. The 
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patient made an uneventful recoverJ^ Postoperative excretoiy urograms showed 
a fairly normal upper urinary tract (fig. 6). At the end of a year, he was found 
working as a daj'' laborer, was asymptomatic, and had no bouts of upper urinaiy 
tract infection. 


SUMMARY 

The indications for uretero-intestinal anastomosis have been presented and 
examples of each given. It is believed that with present da 3 '' techniques, the aid 
of chemotherap 3 q antibiotics, and lowered niortalit 3 ’', that we are justified in 
performing this procedure for a greater number of patients who in the past were 
considered hopeless. 
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OBSER^^ATIONS ON NORMAL AND ABNORMAL 
BLADDER PHYSIOLOGY 

JACK LAPIDES 

From the Department of Surgery, University Hospital, Ann Arbor, Mich. 

Despite the numerous reports of investigations dealing with bladder function 
and the gradual evoh^ement of a factual concept of micturition, misunderstand¬ 
ings exist relative to the diagnosis and ti’eatment of many functional disorders oi 
the bladder. In tiiis paper an attempt will be made to present several of the 
known facts about bladder phj^siolog}'’, the experimental and clinical evidence 
for the facts and the application of this knowledge in the diagnosis and treatment 
of vesical dysfunctions. 


SECTION I. BLADDER TONUS AND CAPACITV 


Tonicitj’' of the smooth muscle of the bladder and its true capacity are depend¬ 
ent upon the intrinsic properties of smooth muscle and not upon the central 
nervous system. Traumatic as well as chemical blockade of nervous impulses 
from the central nervous system produces no change in bladder tonicity or capac¬ 
ity. The blockade of the parasympathetic pathways, however, does result in 
abolition of the voiding contraction of the bladder. 

A. Experimental observations. Cimtometry was used in evaluating bladder 
function; a standardized method* and a simplified cystometer- were employed. 
Piocaine spinal anesthesia, Etamon and Banthine* were administered in order to 
pioduee a blockade of motor impulses to the bladder. Spinal anesthesia blocks 
all sensoiy and motor impulse in that portion of the spinal cord affected bj' the 
procaine. Etamon, a quarternary ammonium salt, blocks the transmission of all 
motor impulses at the autonomic ganglia, both sympathetic and parasympa¬ 
thetic. Bantliine, also a quarternary ammonium deriimtive, not only blocks motor 
impulses at the autonomic ganglia but in addition has a blocking effect at the 
endings of postganglionic cholinergic nerves, i.e., an atropine-like action. Five 
patients were subjected to spinal anesthesia, sixteen were girmn Etamon (500 mg. 
i.v.) and fifteen were administered intraimnous Banthine (150-200 mg.). All of 
the patients demonstrated normal bladders on cystometric examination prior to 
drug administration. Following spinal anesthesia and intravenous injection of 
Etamon and Banthine, cystometric examination was repeated and it ivas ob¬ 
served that bladder capacity and tonicity were unchanged but the patients were 
unable to void. Figure 1 illustrates cystometrograms typical of all the patients 
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before and aftev cbetnical blockade of motor impulses. Figure 1 , A depicts a nor¬ 
mal bladder before chemical blockade and figure 1 , B, the unchanged bladder 
capacity and tonicity (but with absence of a voluntary voiding contraction) 

after blockade. • i u 

B. Clinical observaiions. Bladder capacity and tonicit5'^ ^Yere determined b 3 '' 
cj'stometric examination on 8 patients in spinal shock; these patients vere ex¬ 
amined within several hours after spinal cord iniur3'. All of the patients exhibited 
a flaccid paral3'’sis of the skeletal muscle below the level of the spinal injury but 
in no case was an atonic, flaccid bladder observed. In figure 2 can be observed 
the C3^stometrograph of one of these patients. Note that bladder tonicit3'' and ca¬ 
pacity are within normal limits. 
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Fig. 1 

Atonic, large-capacity bladders were observed in spinal-shock patients who had 
not been catheterized for da3’’s following injury'^ and had been allowed to dei'elop 
overflow incontinence. Similar atonic bladders have been noted in patients with 
chronic nrinarij retention due to urethral strictures or prostatic obstruction. Fig¬ 
ure 3 illustrates the cystometrograph of a patient with such an atonic bladder. 

Small capacit}^, h5^pertonic bladders have been seen in patients who harm been 
on dependent continuous bladder drainage for a prolonged period of time. Figure 
4 , A is the cystometrograph of a patient in whom acute urinar3" retention de¬ 
veloped; he w'as placed on suprapubic cystostomy because a definitive prostatec- 
tom\' could not be performed for several months due to malnutrition and cardiac 
dheace. The patient remained at home for several months on continuous depend¬ 
ent drainage of the bladder. When he returned to the hospital, C3'stometrie exami¬ 
nation disclosed a small-capacity, h3"pertomc bladder (fig. 4 , B). This phenome¬ 
non has been observed repeatedlymn many' patients under similar circumstances. 

C. Therapeutic implications. On the basis of the data presented, it is readily' 
apparent that bladder tonus is an inherent property' of vesical smootli muscle 
and is independent of its extrinsic motor supply. Atonicity is caused only by' pro¬ 
longed stretching of bladder muscle due to retention of large amounts of urine. 
Similarly .small-capacity' bladders obtain when the bladder is kept empty' oi'er a 
period of time by continuous drainage or marked frecpiency' of urination. 

h i- thus evident that spinal-shock patients should be catheterized as soon as 
pov-ible and their bladder capacities kept within normal limits by appropriate 
mcaMircs .some clinician.s advocate tidal drainage for tins purpose.'A simple and 





Pigs. 2, 3, 4 


Another application of the principle of tonicity can be observed in the treat¬ 
ment of patients with sensoiy paralj-tic bladders due to tabes dorsalis. In these 
patients luetic invoh-ement of the nervous system results in an insidious loss of 
the sensation of fullness or distention of the urinaiy bladder. Because of this 
gradual loss of proprioceptive sensation, the patient’s bladder must be filled with 
greater and greater amounts of urine before he is aware of a desire to urinate, 
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with the result that overdistentioii of the bladder occurs with the devebpmeut of 
atonicity and incomplete emptjing. In the eaiij’^ stages this condition can be 
corrected by requiring the patient to void eveiy two to three hours (during the 
dar*) by the clock instead of relying upon his sensation of fullness. In far-advanced 
stages it is necessary to place the patient upon continuous bladder drainage bj" 
catheter for a prolonged period of time before tonicity will be regained. Occa- 
sionallv tonicity is never regained because of the peiinanent damage incurred br'’ 
the bladder muscle. 

As has been stated previously, large atonic bladders are sometimes seen in pa¬ 
tients with chronic urinary retention due to prostatism. In these patients the 
removal of obstructing prostatic tissue with the establishment of an adequate 
channel will not be followed bj' complete emptying of the bladder. The contrac¬ 
tion of the decompensated bladder is too feeble to overcome noi'mal urethral 
resistance. These patients should be placed on prolonged suprapubic catheter 
drainage and frequent cystometric e.waminations made in order to determine when 
bladder tonicity is regained. When bladder tonicity becomes adequate, then a 
prostatectomy will result in complete emptying of the bladder. 

Permanent bladder drainage may be necessarj’- for the occasional bladder 
which never regains tonicity. Partial resection of the bladder^'has been advocated 
as another therapeutic measure in the treatment of the permanently’^ atonic blad¬ 
der. This procedure will reduce residual urine markedly by decreasing bladder 
capacity. However, in our experience, this operation does not reduce residual 
urine to within normal limits. 


SECTIOX II. THE UXYXHIBITED XEHROGEXIC BLADDER 


In the practice of urology, one often encounters patients with symiptoms of 
increased frequency of urination, urgency, precipitate micturition, nocturia and 
enuresis. !Many of these patients, after routine examination, are found to have 
sterile urine and apparent normal genito-urinary tracts. The cause for the uiinaiy 
symptoms will not be found until a cj’stometric examination is made. In some of 
these individuals the bladder will exhibit numerous uncontrolled contractions 
while filling with fluid. Figure 5, -4 demonstrates the cystometrograph of one of 
these patients as compared with the cystometrograph (fig. 5, B) of a normal 
bladder. It will be seen that the normal bladder maintains a smooth curve as it 
is distended wihle the abnormal bladder exhibits sharp contractions with a final 
uncontrolled voiding contraction. These patients have normal superficial and 
deep sensation, and can empty their bladders completely. They can usually initi¬ 
ate micturition at will but have varying degrees of difficulty inhibiting urination. 

dhe ineflectiveness in controlling micturition is due to a lesion of the cortical 
regulating tract or to a defect in integration in the higher centers. As is well 
known, the indiiidual controls lus voluntary muscular activity through the pvra- 
widal tract.?. Hyperactive knee jerks, ankle clonus, positive Babinski and 
offnian signs arc manifestations of a lesion of the pyramidal tract or defective 


‘‘V'* ^Juellner, R. S.: The bladder in prostatism: .An operation for o\- 
Idaddcr bypertropby. Urol., 60: 593-59S, 19tS. 
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voluntaiy control. The bladder too reflects evidence of defective voluntary con¬ 
trol by" the synnptoms of increased frequency" of urination, urgency", precipitate 
micturition, and incontinence. This ty"pe of micturitional behavior is often seen 
in multiple sclerosis, brain tumors, injuries of the spinal cord and cerebrovascular 
accidents. The same symptoms are sometimes observed in psychoneurotics but in 
that group the cy"stometric study" is normal. 

One obsein"es lack of control of micturition in the infant or y"oung child. In 
this instance, the defective control is due to incomplete development of cerebral 
integration and not to a lesion of the cortical regulating tract. In most individuals 
complete integration and normal voluntary control are attained at the age of 3-5 
y"ears but there are a considerable rrumber of people who never der'elop fully in 
this respect; and it is in these individuals that cy"stometric e.vamination is neces¬ 
sary for diagnosis, for they" do irot exhibit hy"peractive reflexes, ankle clonus or 
Babinski signs. 



Fig. 5 


A. Experimental observations. Forty-five patients who were found to have un¬ 
inhibited neurogenic bladders on cy"stometric examination were selected as 
subjects. In the first portion of the study pi-ocaine spinal anesthesia (100 mg.) 
was administer-ed to 5 patients, Etamon (500 mg. i.v.) to 10 patients andBanthine 
(200 mg. i.^ .) to 20 patients. Cy"stometrographs were performed prior to and fol¬ 
lowing drug administration as pr-eviously" described. 

Figure 6, A indicates the ty"pical cystometrogi-aph of a patient with an unin¬ 
hibited neurogenic bladder. In figui-e 6, B can be observed the characteristic 
response of this ty"pe of bladdei to blockade of the parasy"mpathetic motor patb- 
V ay s. A ote that the unconti oiled contractions have been abolished, apparent 
bladder capacity is increased and micturition is completely abolished. Spinal 
anesthesia produces absence of all bladder sensation while Etamon and Ban¬ 
thine have no effect on the sensory" fibers. 

In the second portion of the study ten patients with uninhibited neurogenic 
bladders were gi\-en Bantliine, 50-100 mg. orally qj.d. for a period of 5 days. 
This dosage will depress but not completely inhibit the motor impulses to the 
bladdei-. Cystometric examinations were conducted prior to drag administration. 
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three days after start of Banthine therapy and three days follon-ing cessation of 
medication. Figure 7, *4 is the pre-Banthine cystometrograph of one of these 
patients. SiTnptomatically all of the patients showed marked improi ement aftei 
several days of Banthine therapy; frequency of urination became nonnal, pre¬ 
cipitate micturition and incontinence had disappeared. Cystometric examina¬ 
tion (fig. 7, B) reveals absence of uncontrolled contractions of the bladder 
and increased apparent bladder capacitj' with persistence of normal sensation 
and ability to empty the bladder completely. Tlu'ee days after chscontinuing 
Banthine original symptoms recurred and the cystometrograph (fig. 7, C) again 
showed involuntaiy voiding contractions of the bladder. 

Five patients with sjTnptoms of increased frequency of urination and enuresis 
but with normal cj'stometrograpbs, were given 100 mg. of Banthine orally 4 
times a day for 3 days. The sjTnptoms of these patients were not relieved by 
Banthine and their cystometrographs were unchanged after thi'ee days of ther¬ 
apy. Figure 8, A is the pre-Banthine cystometrograph and figure 8, B is the un- 
chauged cystometrograph during Banthine therapy. In these cases the sjTnptoms 
were doubtless psychoneurotic and not neurogem'c, therefore not responsii'e to 
drug therapy, 

B. Clinical observations. Cystometrographs were made on patients with known 
lesions of the pyramidal tract. Eight patients had suffered cerebrovascular acci¬ 
dents; ten were diagnosed as multiple sclerosis; six were found to have luetic 
paresis; three had tumors of the spinal cord; two patients had cerebral palsi' and 
four had undergone cordotomies. All of these patients exhibited varying degrees 
of hyperactmty of the ankle and knee jerks and positive Babinski signs. Some of 
the patients also demonstrated ankle clonus. The patients who were well oriented 
complained of increased frequency of urination, urgency, precipitate micturition 
and enuresis. The cj'stometrographs uniforml}’^ revealed uncontrolled or unin¬ 
hibited voiding contractions of the bladder. 

C. Therapeutic implications. From the data presented it is apparent that there 
IS a group of patients who have severe urinary tract sj-mptoms not related to 
infection, stones, neoplasm, stricture, prostatism or urethrocystitis. Their siunp- 
toms are due entirely to a defect in cerebral integration or to lesions of the corti¬ 
cal regulating tracts wlfich result in the failure of proper inhibition or control of 
micturition. 

The spinal pathways and the local reflex arc concerned with urination are illus¬ 
trated in figure 9. In the normal indh-idual, as the bladder fills with urine and is 
stretched, stretch receptors in the bladder wall are stimulated to give rise to 
.'eiisory impulses which are conducted along sensory fibei's to the spinal cord. In 
the spinal cord the sensory impulses impinge upon the motor neurones of the 
blaclcler (located at the level of sacral spinal segments 2, 3 and 4) and also are 
fonducted to the higher centers along the ascending sensory tracts. The motor 
iiciironcs do not respond to the sensory impulses until the individual voluntarily 
de.'iire.s to c-oid. The cortical regulating tract wliich has endings around the 
ouec motor neurones prevents the firing of the motor neurones until thehigher 
coiitor releases its inhibitory eflect. In patients with the uninhibited neurogenic 
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bladdei' the lower motor neurones are not effectivelj’' inhibited because of a 
lesion of the cortical regulating tracts and, thus, as the bladder is moderately 
distended, sensory impulses impinge upon the motor neurones and activate 
some of them to send motor impulses to the bladder and cause its contraction. 




The uninhibited neuiogenic bladder can be brought under satisfactory control 
by the use of moderate doses of oral Banthine. Banthine blocks the pathway of 
the motor impulses at the parasympathetic ganglion and at the postganglionic 
cholinergic endings (fig. 9). The dosage of Banthine used should be enough to 
block the uncontrolled discharge of the motor neurones but not enough to stop 
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the barrage of motor impulses discharged voluntarily. In othei voids the dose of 
Banthine should be large enough to prevent increased frequency of urination, 
precipitate micturition and incontinence but small enough to permit the patient 
to empty the bladder voluntarily without residual urine. The usual dose for this 
level of actmty is 50-150 mg. Bantine orally q.i.d. 

It should be emphasized that patients rvith enuresis and inci eased frequency of 
urination vho have normal cystometrographs will not be helped br Banthine. 



SECTION III, BL.\DDER FVNCTION IN SACRAL SPINAL CORD LESIONS 

The sensory and motor neurones associated with bladder function are located 
in sacral spinal cord segments 2, 3 and 4 (fig. 9). When a disease process involves 
the spinal cord at this level, the neurones cease functioning and the bladder be¬ 
comes an inert structure, i.e., disappearance of all bladder sensation and absence 
of any voiding contractions; the patient develops urinary retention ivitli oi’er- 
fiow. Sectioning both pelvic nerves produces the same effects. 

A. Lrpcrimcntal observaU'ons. Five patients with normal bladder function were 
administered low spinal anesthesia in order to abolish activity of the sensory and 
motor neurones .supplying the bladder. Cystometrographs were obtained before 
and after spinal anesthesia. In all patients, following spinal administration of 
procaine, bladder sensation was abolished and the patients could not void except 
n overflow. Bladder tonicity and capacity were unchanged. 
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B. Clinical observations. Cj'stometric examinations were conducted on patients 
with apparent lesions of the sacral spinal cord. The diagnoses made in these sub¬ 
jects were spina bifida, mj'^elomeningocele, gunshot wound, primary neoplasm of 
the spinal cord and metastatic neoplasm of the cord. Some of the patients demon¬ 
strated complete loss of sensation and urinaiy retention. Others exhibited vaiy- 
ing degrees of sensory loss as well as decreased strength of the voiding contraction 
of the detrusor. All of the patients showed some degree of saddle anesthesia. The 
level of involvement of the spinal cord in those patients with tumors and gunshot 
wounds Avas confirmed at operation. 

C. Clinical significance. Since frequently the first symptom of a sacral spinal 
cord lesion is urinaiy retention, it is not uncommon for the urologist to see these 
patients initial^. A A-eiy striking example of the value of the cystometric exami¬ 
nation in diagnosing the sacral spinal cord lesion is the case history of a 2-1 year 
old man ivho was admitted to the hospital Avith the chief complaint of difficult}' 
in urination. The patient, of rather limited intelligence, stated that for 3 months 
prior to admission to the hospital he had noticed increasing difficulty in empty¬ 
ing his bladder. His past history reAmaled that the left testis had been removed 
several years prior for a reason not knoAAui by the patient. Physical examination 
AA'as essentially negative except for absence of the left testis. Urinalysis and blood 
examination revealed no abnormalities. A cystometric examination Aims per¬ 
formed Avith the folloAving findings: 1) complete absence of all bladder sensation, 
2) residual urine of 600 cc, 3) absence of any Abiding contraction. The cystometric 
examination thus suggested a lesion invohdng both the motor and sensory limbs 
of the bladder reflex arc. This type of lesion can be found in only one region, 
namely, the sacral spinal cord. A neurological e.xamination reA'ealed anesthesia of 
the perineal region, an area AA'hose sensory neurones lie at the leAml of the sacral 
spinal cord. A tentatlA'e diagnosis of metastatic testicular neoplasm iiiAmlving 
the sacral spinal cord Avas made. One AA'eek later an exploratory laminectomy 
reA'ealed metastatic inAmsion of the sacral spinal cord by seminoma. 

The cystometric examination Avill also aid in defining the cause for persistent 
urinary retention in postoperatiA'e combined abdomino-perineal resections. Most 
of the patients develop urinary retention because they are borderline prostatics 
preoperatiA'ely and are on the Amrge of decompensation of the bladder. The op- 
eratiA'c procedure is sufficient to throAA' them into retention. Prostatectomy re- 
licA'es this situation A'ery adequately. In a small percentage of patients, hoAA’eA'er, 
the peh'ic nei'A'es are sectioned or injured. Cystometry, in these indiA'iduals, AA'ill 
reA'eal lack of sensation and absence of a A''oiding contraction of the bladder. lo 
these patients the leflex aic has been interrupted both on the sensory and 
motor side, since the sensory and motor fibers of the bladder are carried in the 
pelvic nei’A'e. 

The treatment of patients AA'ith urinary retention due to sacral cord lesions or 
pelvic nei-A-e injury Avill A'ary Avith the etiology of the lesion. If the lesion is due to 
an incurable neoplasm Avhich is expected to CAmutually result in death, it is best 
to place the patient on suprapubic or perineal urethrostomy bladder drainage. 

If the lesion is static as it may be in m3mlomeningocele, spina bifida, gunshot 
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wound or trauma, one advises the patient to void by abdominal straining and the 
use of the Crede maneuver. Transurethral resection of the vesical neck may be 
especially efficacious in improving function in this type of neurogenic bladder. 
It should be emphasized that the type of bladder described in this section is in¬ 
capable of any voiding contraction, either voluntaiy or involuntary. All evacua¬ 
tion must be accomplished by external pressm'e upon the bladder, either thi'ough 
abdominal straining or by manual pressure. 

SGJnLVRY 

Experimental and clinical eiddence for some of the known facts about bladder 
physiolog}' have been presented. An attempt has been made to inchcate the 
rational application of this knowledge in the diagnosis and treatment of bladder 
dysfunctions. 
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]\'IALACOPLAKIA OF THE URINARY TRACT: 

REPORT OF THREE CASES 

WILLIAJM H. BENNETT 

From the Department of Pathology and Urology, Emory University School of Medicine and 
Grady Memorial Hospital, Atlanta, Ga. 

jMalacoplakia is a rare lesion of the urinaiy tract. It most frequently involves 
the bladder but has been obsein^ed to involve the urethra, ureters, renal pelvis 
and renal parenchjTOa. When seen at cj’^stoscopic examination, the nodules appear 
in the bladder or urethra as 5 '^ellou’ish-gra 3 '^ or brorvnish elevations of the mu¬ 
cosa, with or without central umbilication. The lesion is identified microscopically 
by the presence of large phagocytic cells containing Michaelis-Gutmann bodies 
which are thought to be deposits of calcium and iron. 

The disease is more common in women, usuall 3 '^ in the middle age group. The 
symptoms are grossly those of cystitis, but diagnosis can be made only on biopsy 
of the lesion. If the lesions occur where the 3 ’^ cannot be demonstrated by c 3 "stos- 
cop 3 '’ and confirmed b 3 '- biops 3 '-, there are no means at present whereb 3 ’^ the diag¬ 
nosis can be established. Clinicall 3 % the lesion must be differentiated from neo¬ 
plasms for the presenting s 3 ''mptoms and gross appearance are often quite 
similar. 

There is an unexplained relationship between urinary tract infection and 
malacoplakia because infection in the upper urinaiy tract or bladder has been 
demonstrated in almost all cases reported and furthermore, cure of the primary 
urinary tract infection has been shown to cause disappearance of the lesion of 
malacoplakia. 

Malacoplakia was first described in 1902 and recognized by C 3 ^stoscop 3 ^ in 1918. 
Modern urologic investigation is probabl 3 ’^ responsible for the increasing fre¬ 
quency with which the lesion is now found. 

The purpose of this paper is to report three additional cases, discuss the etiol- 
ogy^, and pi’esent additional etiological factors. One of these cases is unusual in 
that the characteristic nodules were not demonstrable in the bladder mucosa. An 
area of the bladder wall which had the appearance of local inflammation proved 
on histologic examination to be malacoplakia. Presuming that this represented a 
pieclinical state in the development of a malacoplakia nodule, bladder sections 
taken at neciops 3 ’^ from 232 cases of cy'^stitis were reviewed in an attempt to dis¬ 
cover additional information concerning the etiology. 

HEPORT OF CASES 

Case 1. L. J. B., a female Negro, aged 40, was admitted to Grady Memorial 
Hospital on Alay 2, 1945, because of dull pain in the right flank of four weeks, 
duration. Other s3TOptoms were increasing epigastric distress, weakness and 
d 3 'spnea. The patient denied all symptoms of urinary tract disease. She had re- 
cei^ ed inadequate treatment for sy^philis four y^ears previousl 3 ^ 

Phy-sical examination "evealed a poorly nourished, pale, weak, dehydrated 
Ratmn Fhi.t’Aprn Section, American Urological Association, Boca 
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^^oman ^^lJO critically ill. Blood pre^'-uic \\as 130;50, temperature 08.0F, 
pul'^e rate lOO per minute. Principal pln'Hcal lindinRs. other than generalized 
arierio'clero'i''. nere confined to tlie abdomen nhere a him, i-lightly tender mas*- 
Ma*- found almo*-! entirely filling the right abdomen, and a smaller, him, non- 
tendf*r ma*- in the left upper quadiant. 

Laboratory data: Liinaly-is: pli 0.0, specific gravity 1.012, albumin ^tiongly 
poritive. "-ugar negative, many led blood cells, innumeiable pu*- cells and mant 
epithelial celb. A cultuie grew Escherichia coli. Phenobulfonphthalein teri 
shoved 15 pej cent leturn in tvo liours. 

Blood count: Erythiocyte~ 1.4 million, liemoglobin 3,8 Gm. (Klett), leuko- 
cne- 30200 vith ii segmented cells and 15 lymphocytes. Blood nonprotein 
nitrogfuj vas 188 mg, per cent. 

Cy-'to'f'opic examination levealed several small yellowish-brown, slighth' ele¬ 
vated nodiile- in the bladder mucosa about the trigone. The largest nodule was 
approximately 1 cm, in diameter. Elsew here the bladder v as hyperemic or edema¬ 
tous, Biopsy specimens vere taken from the larger nodules for histologic .study, 
using cyrto-ropic rongeur forceps, Betrograde pyelograms sho^ved bilateral 
polycystic kidney disease. 

Biopsy report; The sections showed fragments of tissue coveied in part on one 
surfare by transitional cell epithelium wliich was sometime- thinned out and dis¬ 
played otc-a-ional sliglit infiltration by neutrophilic polymorphonuclear leuko- 
cttes, Xhe tis-vie beneath the epithelium was taken up liy densely packed masse- 
of largp, pale-staining cells without any architectural pattern. The cells were 
quite uniform in size and the dimensions were approximately those of a large 
mononuclear cell. Their nuclei were eccentrically placed. They displayed some 
variation!- ranging from large, vesicular and oval with a prominent nucleolus to 
small, deiioc and lobate without discernible nuclear architecture. Occasional 
binucleated < elF could be found (fig. 1). 

The cytoplar-m was ample with well-defined contours. In general, it appeared 
finely and rather evenly granular and stained acidophilic with the phloxine- 
methylene blue stain. Inclusion bodies were found in a fair proportion of these 
cells. These inclusions were basophilic and varied in size, sometimes taking up 
only t-mall portions of the cytoplasm while in other instances masses of them 
appeared to or r-upy the entire cell. The smaller ones varied from round to elon¬ 
gated while larger aggregates displayed an irregular shape. 

Ocr^asionally. structure^ similar to the inclusion bodies r-ould be found free in 
the tissue-, generalh' in the vir-initj' of degenerating cells of the type described 
abo;p. In those areas a s-light to moderate infiltration of polymorphonuclear 
leukoci-te-j was noted, 

MnaJl numbers of plasma cells and h-mphoc 3 i;es w ere occasionally seen. These 
cells tended to accumulate around the thinly-walled i-essels which were present in 
fair numbeic tbroughriut the tissuec. Some of these vessels were rather congested 
and a few displayed leukocx-tic margination as well as infiltration. A delicate 
<^oijnectiie tissue framework was present, 

Int^nsne gencial supportive therapy was unsuccessful. The patient died on 
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i'lALACOPLAKIA OF THE URINARY TRACT: 

REPORT OP THREE CASES 

WILLIAM H. BENNETT 

From the Department of Pathology and Urology, Emory University School of Medicine and 
Grady Memorial Hospital, Atlanta, Ga. 

Alalacoplakia is a rare lesion of the urinary tract. It most frequentl}^ involves 
the bladder but has been observed to involve the urethra, ureters, renal pelvis 
and lenal parenchj’-ma. When seen at cj^stoscopic examination, the nodules appear 
in the bladder or urethra as yellowish-gray or brownish elevations of the mu¬ 
cosa, with or without central umbilication. The lesion is identified microscopically 
by the presence of large phagocytic cells containing IMichaelis-Gutmann bodies 
which are thought to be deposits of calcium and iron. 

The disease is more common in women, usuallj’^ in the middle age group. The 
sjmiptoms are grossly those of cystitis, but diagnosis can be made only^ on biopsy 
of the lesion. If the lesions occur where they cannot be demonstrated by cystos¬ 
copy and confirmed by^ biopsjq there are no means at present wherebj’^ the diag¬ 
nosis can be established. Clinically, the lesion must be differentiated from neo- 

p asms for the presenting sjmiptoms and gross appearance are often quite 
sumlar. 

There is an unexplained relationship between urinary tract infection and 
malacoplakia because infection in the upper urinary tract or bladder has been 
demonstrated in alrnost all cases reported and furthermore, cure of the primary 

urinary tract infection has been shown to cause disappearance of the lesion of 
malacoplakia. 

INIalacoplakia v as fiist described in 1902 and recognized bj'^ cj'stoscopj’’ in 1918. 
Modern urologic investigation is probably responsible for the increasing fre¬ 
quency with which the lesion is now found. 

The purpose of this paper is to report three additional cases, discuss the etiol¬ 
ogy, and present additional etiological factors. One of these cases is unusual in 
that the characteristic nodules were not demonstrable in the bladder mucosa. An 
area of the bladder wall which had the appearance of local inflammation proved 
on histologic examination to be malacoplakia. Presuming that this represented a 
preelmical state in the development of a malacoplakia nodule bladder sections 
taken at necropsy from 232 cases of cystitis were reviewed in an attempt to dis¬ 
cover additional information concerning the etiologj-^ 

REPORT OF CASES 

Case I. L. J. B., a female Negro, aged 40, was admitted to Grady Memorial 
Hospital on May 2, 1945, because of dull pain in the right flank of four weeks 
duration. Other sj^ptoms were increasing epigastric distress, weakne'^s and 
dj-spnea. The patient denied all symptoms of urinary tract disease She had re¬ 
ceived inadequate treatment for syphilis four j-ears previouslv 

Phj-sical examination '-evealed a poorly nourished, pale, weak, dehydrated 
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short duration, but she denied all other symptoms of urinary tract disease. Two 
negative urinalyses were recorded during the 2 years prior to admission. 

Physical e.xamination revealed a well nourished female who was in a deep coma. 
The respiration was of Cheyne-Stokes type. The blood pressure was 210/110, 
temperature 100.2F, pulse rate 96 per minute, and respirations roughly 30 per 
minute. Advanced arteriosclerotic changes were seen in the fundi. There was 
marked cardiac enlargement with an apical friction rub and severe, generalized 
pitting edema. 

Laboratory data: Urinalj'sis: pH 7 . 5 , specific gravity 1.008, albumin strongly 
positive, sugar negative, innumerable red blood cells, pus cells and epithelial 
cells. The stained sediment revealed many gram-negatiAm rod-shaped bacilli. 
Cultures grew Escherichia coli on two occasions. A tiny fragment of material 
found in the urine was examined microscopically and found to consist of blood 
clot, purulent exudate, and masses of microorganisms. 

Forty-eight hours after admission the patient died in acute cardiorenal 
failure. 

Necropsy report: The clinical impression of the illness was confirmed at ne- 
crops 3 ^ On examination of the urinary bladder, an area of edema and hyperemia 
approximately 3 cm. in diameter was noted in the area posterior to and above 
the trigone. 

Microscopic examination: Sections of the bladder displaj’-ed an intact although 


occasionally slightly thinned out epithelium. The lamina propria was edematous 
and the layer immediately below the epithelium showed ill-defined focal areas 
of cellular infiltration. This infiltration consisted in general of IjTOphocytes and 
pla.sma cells, but in some areas collections of large cells were found. These cells, 
although less densely packed, corresponded in everj’" detail to the cells described 
m the first case (fig. 2). Deeper layers of the bladder wall, including the mus- 
cularis, showed nothing of note. 

Sections of the renal pelves and ureters revealed only a slight degree of chronic 
inflammation without evidence of malacoplakia. 


Case 3. Mrs. G. C., white, aged 82, was admitted to the medical service of 
Grady Memorial Hospital on March 24, 1948, with a diagnosis of pulmonary 
fibrosis with patchy pneumonitis. The history was irrelevant except for symptoms 
of frequency, urgency, and burning on urination in recent months. There was no 
history of hematuria or pyuria. A local doctor had treated her for “bladder in¬ 
fection” on many occasions during the past five years, but the patient’s bladder 
had not been examined, nor had an upper urinary tract examination been made. 

Physical examination revealed an acutely ill, old woman who was dyspneic 
and orthopneic. Blood pressure was 130/118, pulse 100 with many extrasystoles, 
and respiration 34 per minute. Numerous fine crackling rales were heard over 
oth lung bases. The heart was enlarged with a harsh, systolic murmur heard all 
over the precardium and a corresponding systolic thrill over the same area. There 
Was a faint diastolic murmur over the aortic area. There was moderate tenderness 
the epigastric area, but no masses could be palpated in the abdomen. 
Laboratory data: Urinalysis: pH 8.0, specific garvity 1.014, trace of albumin. 
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the tenth hospital day from acute renal failure. Necropsy permission was not 
granted. 



Fig. 1. Case 1. A, section of bladder showing large polyhedral 
Gutmann inclusion bodies (PMB stain X 175). B, center section of 


■Cl —o- ■*<=uini cells with INIichaelis- 
01- Ji, center section of A (PiMB stain X 660). 


Case e. B. B., a female Negro, aged 39, was admitted to Grady Memorial 
Hospital on August 18, 1947, m acute cardiorenal failure. From the outpatient 
clinic record it was noted that this patient had had h3-pertensive heart disease 
for 3 years and that 3 months prior to tliis admission, she had had hematuria of 
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malacoplakia has been associated with a urinan’ tract infection.-’- In 

many cases reported, histories suggestive of cystitis have been described."-'®- “- *- 
Because of the rarity of the disease and the lack of experimental study, the 
etiologr’ remains obscure although many explanations have been offered. Kimla'^ 
suggested tuberculosis as a factor, but it is now believed to be a coincidental 
finding. McDonald and Sewell,® who found the lesions in the renal pelves, sug¬ 
gested that they were embiyonal cell rests activated by bacterial invasion. Dick¬ 
son, Gray and Ividd’ found mycotic parasites in their specimens and thought the 
Michaelis-Gutmaun bodies represented parasites. Gierke and Loele®^- believed 
that urine precipitates were formed in the submucosa by bacterial action on 
mineral salts contauied in urine. Redewilh® pointed out the similai'ity of malaco¬ 
plakia and sarcoidosis. 

The purpose of this study was to show, if possible, how malacoplakia develops. 
-4s was mentioned previously, one of the cases presented here (case 2), fulfilled 
the microscopic characteristics but not the gross appearance. Cases for further 
study were selected which fulfilled these requirements: 1) They had a clinical 


Table 1. Studij of bladder scclions taken at necropsy in 232 cases of urinary tract infection 



ilVLE 

s 1 

{ rEM.\LE 1 

1 

1 TOT\L 

Tpper and lower urinarv tract infection 

73 

91 

1 164 

Bladder calculi 

12 

2 1 

1 14 

Retention catheters, 14 davs duration 

9 
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' 12 

Cystitis other than above . 

14 

20 

34 

Tuberculosis invohnng urinarj tract 

6 

2 

s 

Total cases examined 

114 

ns 

232 


history of cystitis and a urinalysis showing innumerable pus cells and 2) the 
necropsy sections of the urinary tract tissues were available for study. Two hun¬ 
dred thirty-two cases were selected (table 1). 

There were 164 cases of upper and lower urinary tract disease. Fourteen cases 
had calculi present in the bladder cavity ranging in size from a single stone 
cm. Ill diameter to four stones, the largest of which -was 5 cm. in diameter. Twelve 
cases had been treated by continuous catheter drainage for more than 14 days 

’ Cnstol, D. S. and Broders, A. C.; J. Urol., 55:260-266,1946. 

W. E. C., Gray, A. C. E. and Kidd, F.: Urol. & Cutan. Rev., 31: 611-621, 

^-- 4Iuenchen med. Wchnschr., 52: 13SS-13S9, 1905, cited bv Cristol.’ 

. McDonald, S. and Sewell, W. T.; J. Path. & Bact., 18:306-31S, 1914.' 

■ Monson, J. E.: J. Path. & Bact., 56:67,1943. 

5 A. M.: Proc. Xen York Path. Soc., 1906, pp. 65-71. 

10 ®-'- Clinical Cystoscopy. Philadelphia: F. .4. Da-vis Co., 1946. 

11 “aisholm, A. E. and Tudhope, G. R.: Edinburgh Aled- J., 41: 626-629, 1934. 

J-A-M A-, 73: 1112-1114, 1919. 

J 3 Iho^on-Walker, J. and Barrington, F. J. F.: Proc. Rov. Soc. Med. 16: S-J-Sl 1993 

I! T f- path. -Anat., 184: 469-491, 'l906, cited bv Cristol.^’ 

jt ” *• Beitr. path, Anat., 48: 469-491, 1906, cited bv ^lorison." 

Redenill, F. H.: J. Urol., 49: 401-407, 1943. 
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sugar negative, many small clumps of pus cells and many epithelial cells. Culture 
was not made. 

Blood count: Erythrocytes 4.0 million, hemoglobin 11.5 gm. (Klett), leuko¬ 
cytes 14,500 nnth 78 segmental cells and 22 lymphoc 3 des. Blood nonprotein 
nitrogen was 59 mg. per cent. There was no growth on three blood cultures. 

The patient died 17 hours after admission. 

Necropsy revealed the primary cause of death to be bronchopneumonia. Cj^s- 
titis cystica was noted in generalized distribution on the bladder mucosa, more 
extensive in the area of the trigone. The kidneys revealed ulceration of the very 
tips of many of the renal papillae. The papillae were sharply defined and were 
yellowish-brown in color. Histologic examination of section from the renal 



- -- —--- - 

Fig. 2, Case 2. Section of bladder showing essentially the same pathological changes 
noted in fig. 1, A. 


papillae showed a picture of malacoplakia similar to that described in the preced¬ 
ing cases. Histologic examination of the other structures of the urinary tract 
showed no significant lesions. 


DISCUSSION 


Malacoplakia was first described by Michaelis and Gutmann' (1902) and was 
named a year later bj^ von Hansemann.^ Michaelis and Gutmann considered the 
lesions to be neoplastic, ^^on Hensemann noted the presence of gram-negative 
bacteria but did not think them significant. In the majority of cases reported, 


1 Michaelis and Gutmann: Ztschr. f. klin. Med., 47: 208, 1902, cited by McDonald and 
SgnvgII 

= Von Hansemann: Virchow’s Arch. f. path. Anat., 173: 302, 1903, cited by McDonald 
and Sewell.® 
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malacoplakia has beeii associated with a urinaiy tract infection?-'>« In 
many cases reported, histories suggestive of cystitis have been described? -u. i- 
Because of the rarity of the disease and the lack of experimental study, the 
etiology remains obscure although many explanations have been offered. Kimla'^ 
suggested tuberculosis as a factor, but it is noiv beliei'ed to be a coincidental 
finding. McDonald and Sewell,® who found the lesions in the renal pelves, sug¬ 
gested that they were embryonal cell rests activated by bacterial in\-asion. Dick¬ 
son, Gray and Kidd’ found mycotic parasites in their specimens and thought the 
Miehaelis-Gutmann bodies represented parasites. Gierke and Loele’®- “ believed 
that urine precipitates were fomied in the submucosa by bacterial action on 
mineral salts contained in urine. Redewill'® pointed out the similarity of malaco¬ 
plakia and sarcoidosis. 

The purpose of this study was to show, if possible, how malacoplakia develops. 
As ivas mentioned previously, oue of the cases presented here (case 2), fulfilled 
the microscopic characteristics but not the gross appearance. Cases for further 
study were selected which fulfilled these requirements: 1) They had a clinical 


Ta.ble 1. Study of bladder sections taken at necropsy in SS2 cases of nnnary trad infection 
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history of cystitis and a urinalysis showing innumerable pus cells and 2) the 
necropsy sections of the urinary tract tissues were available for study. Two hun¬ 
dred thirty-two cases were selected (table 1). 

There were 164 cases of upper and lower urinary tract disease. Fourteen cases 
had calculi present in the bladder cavity ranging in size from a single stone 1}4 
cm. m diameter to four stones, the largest of which was 5 cm. in diameter. Twelve 
eases had been treated by continuous catheter di’ainage for more than 14 days 

! S. and Broders, A. C.: J. Urol., 55:260-266,1946. 

1927 * Cutan. Rev., 31: 611-621, 

^laenchen med. U'chnschr,, 52: 13SS-1389, 1905, cited bv GrVstol.’ 

- ^IcDonald, S. and Sewell, W. T.: J. Path. & B.act., 18:306-31S, 1914.' 

;31orison, J. E.: J. Path. & B.aot., 66: 67, 1943. 

^Papenheime^ A. il.: Proc. Xew York Path. Soc., 1996, pp. 65-71. 

uni-'?®,' Clinical Cystoscopy. Philadelphia - P. A. Davis Co., 1948. 

11 A ,®kolin, A. E. and Tudhope, G. R.: Edinburgh Aled. J., 41: 626-629,1934, 

(‘Folsom, A. I.: J.A.M.A.. 73: 1112-1114, 1919- 

rnomson-U alfcer, J. and Barrington, P. J. F.: Proc. Rov. Soe. Med., 16; 32-34 1923 
Virchow’s .Arch f. path Anat., 184: 469-491,‘1906, cited bv Cristol.’' 

u ri J®’ A,-Sedr. path. Anat., 48: 469-A91, 1906, cited bv Morison.' ' 

Redewill, F. H.; J. Urol., 49; 401-407, 1943. 
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prior to death. There -n'ere 8 cases of urinary tract tuberculosis. The other 3-1 
cases had cystitis of miscellaneous types. 

One hundred sevent 3 ''-nine cases, or 79 per cent, had positive urine cultures and 
65 per cent of cultures were Escherichia coli. 

The microscopic picture in all of the cases studied showed cellular infiltration 
into the mucosa, submucosa or muscularis of the bladder wall. Several of the sec¬ 
tions showed a few large multi- or monunucleated cells in the submucosa, but 
none of these cells had the characteristics of the large phagocytic cells of malaco- 
plakia. Those cases in which B. coli Avas the causative organism had no significant 
differences in the microscopic picture. 

Calculi in the bladder caused a hearder accumulation of poljnnorphonuclear 
cells but not an increase in the number of large phagocjdic cells. These same find¬ 
ings were true in the cases treated by retention catheters. 

The sections from patients noth tuberculosis were searched verj’' carefull}'- 
hlichaelis-Gutmann bodies were not found. 

The presence of arteriosclerotic Amssels in the bladder Avail of the reported 
cases led to further search for malacoplakia cells in the 232 cases studied here. 
Marked arterial disease was occasionall 3 '- noted, but these sections did not have 
an increase in the number of large phagoc 3 '-tic cells and Michaelis-Gutmann bodies 
were not found. 

It Avould appear, therefore, that the usual diseases of the urinary bladder are 
not associated AAuth malacoplakia. Trauma to the mucosa, caused 63 ’’ calculi or 
foreign bodies, is probably not an etiological factor. The severit 3 ’’ of infection is of 
no significance. 


SUJIMART AND CONCLUSIONS 

Three additional cases of malacoplakia are reported. Trim are typical; the other 
is of interest because nodule foi-mation AA'as not apparent. 

hlicroscopic sections of the bladder taken at necropsy in 232 cases of urinar}" 
tract infection Avere studied in an attempt to determine a preclinical stage of the 
condition and explain the lesion of malacoplakia. 

IMalacoplakia is probabty caused 63 - an infectious process in the urinary tract. 
The presence of large phagoc 3 Tic cells and Michaelis-Gutmann bodies has not 
been explained. 

I wish to thank Dr. Walter H. Shelden of the Department of Pathology for his 
adAuce and aid in the preparation of this paper. 
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VAGINAL TRANSILLU.AIINATION IN SUPRAPUBIC 
REPAIR OP YESICOA'AGINAL FISTULA 

E. CLAY SHAW 

Surgical authorities appear fairly equally divided in their choice of operatir-e 
approach for A’esicovaginal fistula. This report will deal entirely with the supra¬ 
pubic transvesical operation, but no criticism will be directed toward the vaginal 
operation that so many surgeons have performed successfully. Use of an in¬ 
strument in the vagina, to serve the dual purpose of elevating the operative field 
and trausilluminating the tissues to be dissected, was found to facilitate the ease 
and effectiveness of the transvesical operation. The principle is simple and ob¬ 
vious, and probably has been used before. 

This series of operations was begun nearly twenty-five years ago. The first 
instrument used was the original cold curved Cameron light with a cork around 
the tip to prevent the instrument slipping through the fistula into the bladder. 
More recently, Mr. Frederick J. Wallace of American Cystoscope Alakers, Inc. 
has provided us with a slight^^ modified instrument (fig. 1) that can be attached 
to a regular cystoscopic battery box. 

For free manipulation of the light it is preferable that the patient be on a table 
that allows the legs to be separated and the knees to rest on crutches. An assistant 
stands between the legs and manipulates the light under the direction of the 
operator. By depressing the handle of the instrument and applying mild pressure, 
the base of the bladder can usually be elevated one to two inches without dis¬ 
tortion. This increased accessibility of the operati\'e field is a great help when the 
patient is an obese woman. 

It is often desirable, during the dissection of the bladder from the vaginal wall, 
to turn off the overhead lights and to depend entirely on the vaginal light for 
illumination of the operative field. Transillumination of the flaps will enable the 
operator to be constantlj’’ aware of the thickness of the tissue and reduce the like¬ 
lihood of buttonholing. IManipulation of the vaginal instrument allows blood from 
the operative field to drain into the vagina and reduces sponging to a minimum. 

Transillumination is especially useful during the closure as it prorudes accurac}" 
in determining the effectiveness of each of the suture layers. 

A series of fourteen consecutir’e cases of vesicovaginal fistula have been oper¬ 
ated successfully by the suprapubic transvesical approach. A vaginal transillum- 
mator was used in all the operations with the exception of the first case. All the 
fistulas resulted from injuries during pelvic surger 5 n They varied in size from that 
of a lead pencil to those in rvhich two fingers could be introduced through the 
fistula into the bladder. At least 6 cases had been subjected to one or more 
previous unsuccessful repair operations. There were 2 cases in which four vaginal 
operations had failed to close the fistula. 

Nothing new in operative technique will be offered. However, a few observa¬ 
tions will be mentioned that seemed to contribute to the successful result obtained 
in this series of cases. It appears to be necessary that a sufficient time elapse after 
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the fistula is produced to allow complete healing of the infected tissue around 
the fistula before a repair is attempted. There is a tremendous temptation to rush 
the repair job as all of these women are miserable, and some are on the verge of a 
psychosis. Nevertheless, a premature attempt to suture friable infected tissue 
maj^ readily result in failure and it is extremelj^ desirable for all concerned that 
the first repair attempt be successful. In all cases in this series a minimum 
period of 4 months was allowed to elapse before the repair operation was per¬ 
formed. As a second requirement, it appears that the bladder should be dissected 
awa}’’ from the vagina sufficiently so that closure can be made without tension. 
Curved scissors with small blades and a long handle is a useful instrument in 
making the dissection. Care should be used that neither the vaginal nor bladder 
layer be buttonholed. This procedure must be done well and may take quite a bit 


B 


Fig. 1 

of tune. If the ureteral orifices are sufficiently near that trauma to these struc¬ 
tures is feared, ureteral catheters should be inserted, and, if necessary, left in 
place for se^ eral da 3 ^s after the operation. In two instances in this series the ure¬ 
teral orifice was on the margin of the fistula. A ureteral meatotomy put the nerv 
orifice sufficiently laterally to allow easy closure. There was considerable variation 
in the cases and it appeared unwise to adopt a routine method of closure. In 
nearly all instances the closure was made in three layers: first, vaginal wall; 
second, bladder musculature; and third, submucosa and mucosa’. In the larger 
fistulas, the bladder la 5 mrs were sutured at right angles to the suture of the vaginal 
layer. In smaller fistulas, a purse string suture was used for closure of the ^mginal 
layer. The condition of the bladder flaps and the location of the ureteral orifices 
determined whether the closure of the bladder layers were made horizontally or 
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transversel 3 ’. An effort was made to suture in the direction that produced the 
least tension. 

L'ndoubtedlj', the bladder end of a vesicovaginal fistula is the most important 
so far as closure is concerned. In all the operations, a continuous suture of triple 
zero chromic catgut on an atraumatic needle was used to close the muscular wall 
of the bladder, and another suture lajmr of similar material was used for the 
closure of the submucosa and mucosa. It is important that the tissues at the site 
of closure should be heaped up to a thickness even greater, if possible, than the 
normal walls between the vagina and the bladder. Here again, transillumination 
from the vaginal light is helpful. 

The suprapubic drainage attending the transvesical operation appears to be a 
real advantage. A large mushroom catheter inserted into the bladder and tied 
snuglj' to the upper anterior wall will give adequate drainage without contacting 
the trigone. A retention urethral catheter must, of necessitj’’, remain in contact 
mth the suture line. Considerable stress was put on the importance of the drain¬ 
age tube alwaj’^s remaining undamped. It has been the custom in recent jmars, 
not onlj' to enter this on the chart, but also to post a sign on the head of the pa¬ 
tient’s bed, that under no conditions should the tube be clamped. As soon as the 
patient is well out of anesthesia, she is also told of the importance of keeping the 
drainage tube open. This is to avoid the occasional thoughtlessness of student 
nurses who might forget to remove a clamp from the tube after a patient’s bath, 
or after her bed is made. As a rule, bladder irrigations were not done. 

At least one-half of these patients were operated on before sulfa drugs and 
antibiotics. In these earlier cases, the meager urinaiy antiseptics that were at our 
disposal were used vigorouslju Since the advent of sulfa therapj’-, penicillin and 
the newer antibiotics, the task of keeping the urine relativel}' sterile has been 
greatlj-^ eased. 

There appears to be no necessity of putting the patient in a specific uncom¬ 
fortable position or in an}"^ waj^ restricting her movement in bed. Should an 3 '' 
tendenc 3 " develop toward tenesmus or bladder irritation, which rarel 3 ^ happens, 
she should be given as much opiates as are necessar 3 ^ to give her complete relief. 

With two exceptions, the drainage tube was allowed to remain for 20 da 3 's in 
all cases in this series. It is probabl 3 ’^ unnecessar 3 " to leave the tube in for such a 
iong time. However, the success attending the earlier operations in the series 
made us reluctant to experiment with shorter drainage periods. It would seem 
that ample time should be allowed for absorption of the catgut sutures and for 
the production of adequate scar tissue before subjecting the operative area to 
tension. 

SUXIM.ARY 

A series of 14 consecutive successful cases of suprapubic repair of vesico¬ 
vaginal fistula has been presented. A combined vaginal tractor and transillum- 
described. The tractor feature of this instrument serves to elevate 

e dadder floor and render the operative field more accessible. The transillum- 
mation feature aids in the dissection of the la 3 mrs and in determining the effec¬ 
tiveness of the repair. 

Biscayne Blvd., Miami 32, Fla. 
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^TESICAL NECK OBSTRUCTIONS IN CHILDREN 
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STURDEVANT 

In speaking of vesical neck obstructions in children, one usually refers to con¬ 
genital lesions. The sjnnptoms vary a great deal depending on the severity of the 
obstruction and whether or not infection is present. There is also a great vari¬ 
ation in the resultant damage done to the bladder and upper urinary tract. Due 
to the vdde variation in s 3 Tnptoms, and also because of the failure of many doctors 
to suspect vesical neck obstruction as a Mkely cause for unexplained fever, re¬ 
current or persistent pyuria, urgency, frequency, or restricted urinary stream, 
a large percentage of these little patients suffer irreparable renal damage before 
relief of the obstruction is undertaken. 

The purpose of this paper is to call attention to the prevalence of these bladder 
neck lesions in children, emphasizing the importance of early recognition and 
correction so that damage to the upper urinary tract may be prevented or 
lessened. It shall be pointed out that a great many children with recurrent pyuria, 
pyelitis, urgency, frequency, and other urinary symptoms are suffering from 
vesical neck obstruction. 

Enuresis as a symptom of bladder neck obstruction is especially emphasized 
because of the general lack of understanding of this problem by family doctors, 
pediatricians and even many urologists. As regards enuresis, parents too often 
are told to wait and probably the child vdll “outgrow it”; while the little patient 
is “out-growing” his trouble, his psychological development may be warped while 
the continued back pressure of the obstruction may cause kidney damage that 
makes him a renal cripple in later years. 

Urologists should call attention to these facts at every opportunity, especiall}' 
before local county and state societies. The practice of giving urinary antiseptics 
to children with pyuria without proper urological investigation should be con¬ 
demned vigorously and continually. It should be regarded as equally improper 
to “treat” pus in the urine as it is to “treat” blood in the urine. In children, this 
should be even more condemned; because of the delicate nature of the urinarj’^ 
apparatus, delay in diagnosis has so often resulted in damage to bladder and 
kidnejm beyond repair. 

It is our opinion that bladder neck obstructions are a great deal more common 
than generally has been believed. This is borne out by the fact that an increasing 
number of these children are being seen by us and by others. Reports by Howard 
and Buchtel and b3’' Burns and Harvard (1951) indicate the increasing awareness 
of the frequent occurrence aud importance of vesical neck obstructions in 
children. Also a report bj'" Beyton in the JouttioI of Urology (January 1953) 
of a study of bladder neck obstructions in young adult males, indicates that 
many of the bladder sjmiptoms of jmung men in the Army are due to this cause. 
It appears likely that such obstructions are congenital in origin and might have 
been coivected in earlj’ life had they been suspected and looked for. 

Read at annual meeting, Southeastern Section, American Urological Association Boca 
Raton, Fla., April 3, 1952. 
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Congenital obstructions at the vesical neck may be classified as contractures 
or valve formations, the former observed more often in girls and the latter more 
often in boys. Another tt-pe of obstruction seen in boys is due to hj-pertrophy of 
the venunontanum. 

All patients tvith vesical neck obstnictions may be divided into three main 
groups depending upon the severity of the obstruction, whether mild, moderate 
or severe. 

It is important that each child be evaluated as to the grade of obstruction 
in terms of upper urinaiy tract damage. Patients with mild obstructions may 
have little or no residual urine, and there may be little or no dilatation of the 
ureters or renal pelves. Ividney function may be essentially noimal. Pyelograms 
may show nothing abnormal. Cysto-urethroscopy nith a forobliqtie telescopic 
instrument such as the ^McCarthy miniature ct'stoscope reveals a small to moder¬ 
ate degree of trabeculation and ht-peremic vesical neck masses or other obstruc¬ 
tive lesion, Trabeculation in the bladder wall is considered positive proof of 
vesical neck obstruction. Residual urine need not be present in appreciable 
amount as it is found only after the bladder begins to decompensate, due to 
hack presaire of voiding against obstruction. Children shotving marked bladder 
trabeculations with residual urine and dilatation of the upper tracts are classified 
as having severe obstruction. The management of a patient nith such marked 
or neglected vesical neck obstruction is usually a long term proposition. The child 
should be observed over a period of many years and multiple operations may be 
necessarj' in order for the best end results in terms of adult renal function. 

In a study of 112 children with bladder symptoms seen by us during the past 
10 years, the age variation was from S hours to 14 years. There were 45 girls and 
6i boys. The sjmptoms or complaints were: enuresis, 65: frequency, 3S: urgency, 
36; dysuna, 41; pjairia, 32; straining to void, 21; fever, 16; fever of unexplained 
ongm, 6; pain or soreness over bladder, 12: acute retention, 3: overflow in¬ 
continence, 1 . 

Examination revealed that 57 of these children had a narrow luethi'al meatus; 
•12 had stricture in the urethra; 27 had vesical neck masses or hx-pertrophy; 17 
had vesical neck contracture or bar; 14 had valve-flke formations in the deep 
^thra; and 2 had hj-pertrophy of the verumontanum. The presence of multiple 
obstructions was noted in many of these patients; hence of those observed with 
a narrow urethral meatus and or stricture of the urethra, 57 and 51 respectively, 
many also had vesical neck obstruction as well. 

In former years this fact was not well recognized and it is verx' likely that a 
great many of these children seen in prior years had um-ecognized vesical neck 
obstruction as well as narrow meatus and luethral stricture. A greater awareness 
of this possibility of multiple congenital obstructions has sho'wn such to be the 
case in numerous instances. 

This occurrence of multiple congenital obstructions has been noted and 

recently reported by Campbell, Howard and Buchtel, Burns and Harvard and 
others. 

One girl baby -u-ith pj-iuia, seen at the age of IS months, had sufrered numerous 
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bouts of fever all her life and was found to have a narrow urethral meatus, 
vesical neck masses with contracture of the bladder outlet, bilateral stenosis of 
the ureterovesical openings and bilateral ureteropelvic obstruction. This little 
patient has made a remarkable recovery over a period of 3 jmars following 
multiple operations, including urethral meatotomy, numerous urethral dilata¬ 
tions, three ATsical neck resections and fulgurations and bilateral ureteropelvic 
plastic operations wdth nephrostomy and intubation of the ureters. 

Treatment of children wdth vesical neck obstructions of mild degree usually 
consists of fulguration of the vesical neck masses through a miniature c 5 "stoscope 
or a panendoscope using a conical or ball ty'^pe electrode. The size instrument 
used depends upon how easily the urethra may be dilated. In most girls a size 
24F may be used while most boys must be treated with smaller instruments unless 
perineal urethrotomy is done. The fulguration is done in two or more stages, at 
about eight week intervals, one side or one half of the circumference of the 
vesical neck being destroyed at a time. Meatotomy and urethral dilatations are 
done as indicated and also bladder dilatations under anesthesia when capacity 
is found to be subnormal. 

In small boys or in those with congenital^ narrow' urethras that do not dilate 
readily, a button hole perineal urethrotomy, as recommended by Nesbit, may 
be done for insertion of the instrument into the bladder. 

Classified as moderate obstructions are those of larger hypertrophic masses or 
definite contractures at the vesical neck. There may be a small amount of residual 
bladder urine. Trabeculations are more pronounced than are observed in patients 
classified as having mild obstructions. A moderate amount of back pressure 
dilatation and some damage to renal parenchy'ma may be found. In treatment 
of this group of patients, transurethral resection rvith an infant resectoscope is 
preferred to fulguration, -which, because of the larger mass of obstructing tissue 
present, may be followed by sloughing, and secondary hemorrhage, or prolonged 
heahng time. Care must be exercised in the use of the infant resectoscope due to 
the possibility of sphincter damage. 

Treatment of patients w'ith severe obstructions is usually’^ a long term proposi¬ 
tion. Classified in this group are children w'ith obstructions of such degree or of 
such long standing as to produce a great back pressure damage, evidenced by 
marked trabeculations or cellules in the bladder -wall, large dilated ureters and 
pelves and considerable damage to the renal parenchjnna, much of which is 
permanent. Suprapubic puncture or cy'stostomy for bladder drainage has been 
found important in most patients in this group. 

Failure to recognize this need for suprapubic drainage to bypass the obstruc¬ 
tion resulted in death of one of our patients from severe pyelonephritis. The 
tube should be kept in for such time as is deemed necessary' to allow stabilization 
and maximum recoveiy from renal damage. In 3 patients in our series, all boy's 
with severe obstruction and a great deal of kidney' damage, a suprapubic drainage 
tube -was used for 5, 6, and 8 y'ears respectively. It is conceivable that sufficient 
bladder and upper urinai-y' tract damage might occur as to make permanent 
suprapubic drainage necessaiy. 
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Fig. 1. .4^ endoscopic photo^aph of vesical nock obstruction in 9 year old boy. photo¬ 
graph of vesical trabeculations in same bov. C. photograph of resected pieces removed 


through McCarthy infant resectoscope. 



Fig. 2. T\-pes of vesical neck obstructions encountered in children .1, papillomatous 
spp;arance seen often in enuretic girls. B. inflammatory masses also seen in enuretics. C, 
cutties with more obstruction seen in both girls and boys 


X)i-, Hydronephrosis in children with vesical neck obstruction. A, minimal hydrone- 
. i.^osi; and hj dro-ureter. B. moderate ha dronephrosis and hydro-ureter. C. mark^ dila- 
- ion o: upper urinary p.issages with irreparable damage to Iddnei-s. 

Auer stabilization by drainage and control of infection, proper measiu^s for 
i e complete removal of the obstruction at the bladder neck are undertaken. 

luer corrective procedures are also done according to indication. 

Transinethral resection of the obstructing bar or bladder neck contracture is 
Pi^ierred bj- us and also by Campbell and by Hotvard and bv Buchtel. Btmis 
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bouts of fever all her life and was found to have a narrow urethral meatus, 
vesical neck masses with contracture of the bladder outlet, bilateral stenosis of 
the uretero^"esical openings and bilateral ureteropelvic obstruction. This little 
patient has made a remarkable recovery over a period of 3 jmars following 
multiple operations, including urethral meatotomj’', numerous urethral dilata¬ 
tions, three vesical neck resections and fulgurations and bilateral ureteropelvic 
plastic operations with nephrostomy and intubation of the ureters. 

Treatment of children with vesical neck obstructions of mild degree usually 
consists of fulguration of the vesical neck masses through a miniature cj^stoscope 
or a panendoscope using a conical or ball type electrode. The size instrument 
used depends upon how easily the urethra may be dilated. In most girls a size 
24F may be used while most boys must be treated with smaller instruments unless 
perineal urethrotomy is done. The fulguration is done in two or more stages, at 
about eight week inteiAmls, one side or one half of the circumference of the 
vesical neck being destroyed at a time. Meatotomj'- and urethral dilatations are 
done as indicated and also bladder dilatations under anesthesia when capacity 
is found to be subnormal. 

In small boys or in those with congenitally narrow urethras that do not dilate 
readily, a button hole perineal urethrotomy, as recommended by Nesbit, may 
be done for insertion of the instrument into the bladder. 

Classified as moderate obstructions are those of larger hypertrophic masses or 
definite contractures at the vesical neck. There may be a small amount of residual 
bladder urine. Trabeculations are more pronounced than are observed inpatients 
classified as having mild obstructions. A moderate amount of back pressure 
dilatation and some damage to renal parenchyma may be found. In treatment 
of this group of patients, transurethral resection with an infant resectoscope is 
preferred to fulguration, which, because of the larger mass of obstructing tissue 
present, may be followed bj'’ sloughing, and secondary hemorrhage, or prolonged 
healing time. Care must be exercised in the use of the infant resectoscope due to 
the possibility of sphincter damage. 

Treatment of patients with severe obstructions is usually a long term proposi¬ 
tion. Classified in this group are children with obstructions of such degree or of 
such long standing as to produce a great back pressure damage, evidenced h}' 
marked trabeculations or cellules in the bladder wall, large dilated ureters and 
pelves and considerable damage to the renal parenchjmia, much of which is 
permanent. Suprapubic puncture or cj'stostomy for bladder drainage has been 
found important in most patients in this group. 

Failure to recognize this need for suprapubic drainage to by-pass the obstruc¬ 
tion resulted in death of one of our patients from severe pyelonephritis. The 
tube should be kept in for such time as is deemed necessary to allow stabilization 
and maximum reco\-ery from renal damage. In 3 patients in our series, all boys 
with severe obstruction and a great deal of kidney damage, a suprapubic drainage 
tube was used for 5, 6, and S ymais lespectively'". It is conceivable that sufficient 
bladder and upper urinary tract damage might occur as to make permanent 
suprapubic drainage neccssaiy. 
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Fig. 1. .-1, endoscopic photograph of vesical neck obstruction in 9 year old boy. B, photo¬ 
graph of vesical trabeculations in same boy. C. photograph of resected pieces removed 
through McCarthy infant resectoscope. 



-• Types of vesical neck obstructions encountered in children .-1. papillomatous 
often in enuretic girls. B, inflammatory masses also seen in enuretics. C, 
inaises mth more obstruction seen in both girls and bovs. 


Dhrns;^^’ ^^^““ephrosis in children with vesical neck obstruction. .4, minimal hvdrone- 
taTir.V^V^'^ nydro-ureter. B, moderate hydronephrosis and hydro-ureter. C. marked dila- 
upper urinary passages with irreparable damage to kidneys. 

After Stabilization by drainage and control of infection, proper measures for 
e complete removal of the obstniction at the bladder neck are undertaken, 
er corrective procedures are also done according to indication, 
ransurethral resection of the obstructing bar or bladder neck contracture is 
pre erred by us and also by Campbell and by Hotvard and by Buchtel. Burns 
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and Harvard have recommended a modified retropubic approach. The relative 
merits of these two approaches to the problem will not be discussed here. Whether 
by transurethral resection or by open operation, the important thing is com¬ 
plete removal of the vesical neck obstruction and correction of whatever other 
abnormalities may be found. 

A patient illustrating severe obstruction with a great deal of renal damage 
was seen at the age of 22 months. The bladder was greatly distended and there 
was overflow incontinence. Suprapubic cystostomy was done and 30 ounces of 
uninfected urine was obtained. The suprapubic tube was worn for a period of 6 



Fig. 4. A, cystogram showing vesical neck obstructing masses with reflux up dilated ure¬ 
ters and renal pelves. B, same patient 4 years after two vesical neck resections .and 
suprapubic drainage. 

years during which time urethral meatotomy, urethral dilatations and two 
transurethral resections of the bar and contracted t^esical neck were done. 
Growth and development were nonnal, renal function improved phenomenall)') 
and the dilated ureters and pelves contracted considerably. Some dilatation and 
impairment of the upper urinary tract remain and, quite likely, may be perma¬ 
nent. However, the boy now 11 years old, voids a fine stream, completely empties 
his bladder, has clear, uninfected urine and vows he is going to study medicine 
and some day help us practice urology. (See figures 1, 2, 3, 4.) 

SUMMARY 

Congenital obstiuctions at the vesical neck are much more common than 
generallj^ has been belie'\''ed. A gieat manj'" children who have enuresis, frequency) 
urgency, nocturia, pjmria, or recurrent fever of unexplained origin, or other 
sjmaptoms referable to the uiinary^ tract have, as the basic cause, obstruction 
at the vesical neck. Careful histoiy and e.xamination will often reveal the presence 
of such a lesion hitherto unsuspected. 
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Recognition of and coiTCction of less severe and milder obstructing lesions are 
important in stopping enuresis and in preventing psychological mal-adjustnients 
often seen in children who have enuresis, urgency, and frequency. The less severe 
obstructions also may be the beginning of obstructive lesions at the bladder neck 
seen in young adult males which have recently been recognized and reported, 
^lany multiple obstmctions and some bladder neck obstructions of mild or less 
severe degi'ee may be overlooked unless suspected and a careful evaluation made. 
Early recognition and correction of severe obstructive lesions are of prime im¬ 
portance in order that progressive renal damage may be prevented or stopped. 
In cliildi-en with such severe obstructions and considerable back pressure renal 
damage, suprapubic drainage is an important stabilizing measure preparatory 
to corrective surgeiy. 

57 Forsyth Si., .Y.ir., Atlanta, Ga. 
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The purpose of this work is to present clinical and laboratory evidence to sup¬ 
port the thesis that bilateral total adrenalectomy is an acceptable piocediire for 
the tieatment of selected cases of metastatic prostatic carcinoma which have 
failed to respond to oi have escaped fiom other methods of anti-andiogenic con¬ 
trol 

The concept of anti-androgenic control of metastatic prostatic cancel is based 
piiraanly on the fundamental work of Huggins who in 1941 demonstrated the 
inhibiting effect of estiogens and the stimulating effects of androgens on prostatic 
physiology ' * This ivork was facilitated by studies of the enzyme acid phospha¬ 
tase and its relation to normal and neoplastic processes in the prostate gland ’ 
Originally it had been noted that malignant prostatic tissue was frequently an 
“overgrowth of adult epithelial cells which like othei adult prostatic epithelium 
undeiwent atrophy when androgenic hoimones were reduced m amounts or 
inactivated” ^ Gomori stained piostatic tissue slices and blood seium deteimi- 
nations levealed greatlj^ decreased amounts of the enzyme acid phosphatase fol¬ 
lowing the admimstiation of estrogens and orchiectomy ^ 

Sufficient time has elapsed since the announcement of this fundamental v ork 
to diau ceitain conclusions lelative to the hormonal tieatment of prostatic 
cancel While a prompt response to anti-androgenic therapy has been noted in 
many patients with metastatic piostatic cancer, fiequent failures have necessi¬ 
tated continued investigation Many possibilities have been suggested to explain 
these failuies: differences in histologic oi biologic chaiacteiistics of piostatic 
caicinoma,^ inherent cell differences, the establishment of autonomy by the 
piostatic neoplasm and its independence of androgenic influence,'^ ’ ® the in¬ 
fluence of extiagonadal sources of andiogen upon prostatic tissue,® “ and pos¬ 
sible basic metabolic differences in the host ” 

A clearer understanding of the failuies has been gained fiom an investigation 
of adrenal physiology Gonadectomy m susceptible strains of mice results m the 
development of benign oi malignant tumors of the adrenal coitex pieceeded by 
cortical h}^perplasia The intact hypophysis stimulates adrenal hypei activity 


Tins i\ork ivas made possible through the support of the Louisa Porter Aid Society 
and the cooperation of the Central Of Georgia Railroad Hospital 

jVofc hy editor This manuscript was awarded a prize bj the Program Committee 
Read at annual meeting, Southeastern Section, American Urological Association, Boca 
Raton, Fla , April 5, 1952 
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in the absence of gonadal hormones.'" Such laboratory evidence has been sub¬ 
stantiated by clinical observations. In patients no longer responding to anti- 
androgenic treatment enlargement of the adrenals to several times their normal 
size has been observed.^ The role of the pituitary gland in stimulating the adrenals 
to produce androgens after castration has been studied in conjunction ^Yith 
urinaiy excretion of gonadotrophic hormones and iT-ketosteroids.'^ Following 
orchiectomy, urinary excretion of gonadotrophins and l7-ketosteroids is usually 
increased, due to the lack of inhibitory actions of specific testicular hormones.^ 
However, this increased excretion may be counteracted for vaiying periods of 
time by the immediate administration of estrogens after orchiectomy. 

The results of orchiectomj" and estrogen administration were so encouraging 
that further efforts to remove other sources of androgens were inevitable. Two 
routes of attack were open. A somewhat more difficult and poorly understood 
route was that of hj'pophysectomy." A more direct and less hazardous route was 
adrenalectomy. Having observed an increase in extragonadal androgen produc¬ 
tion following the use of estrogens and orchiectomy, it was obvious that an effort 
should be made to remove this extragonadal source. In spite of an incomplete 
and inadequate supplj”- of adrenal substitution materials, Huggins and his group 
in 19-15 performed the first total adrenalectomies on four patients with uncontroll¬ 
able metastatic prostatic cancer,® However, only one survived long enough to be 
studied under adrenal substitution therapy. In tliis patient androgenic activity 
■n’as apparently abolished as eiddenced b}' 17-ketostei'oid determinations but 
the carcinoma progressed. Tlris patient succumbed 4 months after operation 
to adrenal insufficienc 3 L In spite of laboratoiy evidence to the contraiy, the 
patient showed subjective improvement. 

Before pursuing this studif investigators awaited the promised suppty of 
adrenal cortical steroids and knowledge gained therefrom.'® The successful u.se 
of adrenal substitution materials following total adrenalectomj’’ for hj^per- 
tension justified the application of this procedure for metastatic uncontrollable 
prostatic cancer. Others investigating prostatic cancer undertook a similar studj*^ 
which has added much to our knowledge of adrenal phj^siologj’’ and prostatic 
cancer,'® -" 

On duty 11, 1951, the first patient in our series underwent adrenalectomj’^ for 
advanced prostatic cancer. 


METHODS AND MATERIALS 

The study was made on three patients with demonstrable bone metastases and 
local extension of prostatic cancer outside the prostatic capsule who had preid- 
ously undergone orchiectomjq received estrogenic therapj’^ and in one instance 
cortisone therapj^ (case 1). (Case 2 previously had undergone radical perineal 
prostatectomy). All relapsed and after vaiying periods of time were treated bj’- 
bilateral adrenalectomju 

” Dean, A. L.: Bull. N. Y. Ac.ad. Med., 23:45-1,1947. 

" Scott, William Wallace; Personal communication. 

^born, G. W. et al. ■ New Eng. J. Med. 42:7S3,824, and S65,1950 
Huggins, C. and Bcrgenstal, D. M. J.A.M.A , 147: 101, 1951 . 

■ Huggins. C. and Bcrgenstal, D. I^I. ■ Science, 114: 482, 1951 
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The purpose of this work is to present clinical and laboratory evidence to sup¬ 
port the thesis that bilateral total adrenalectomy is an acceptable procedure for 
the treatment of selected cases of metastatic prostatic carcinoma which have 
failed to respond to or have escaped from other methods of anti-androgenic con¬ 
trol. 

The concept of anti-androgenic control of metastatic prostatic cancer is based 
primaril}'^ on the fundamental work of Huggins who in 1941 demonstrated the 
inhibiting effect of estrogens and the stimulating effects of androgens on prostatic 
physiologj^.*' - This work was facilitated by studies of the enzyme acid phospha¬ 
tase and its relation to normal and neoplastic processes in the prostate gland.^ 
Oi’iginallj’’ it had been noted that malignant prostatic tissue was frequently an 
“overgrowth of adult epithelial cells which like other adult prostatic epithelium 
underwent atroph 3 ’^ when androgenic hormones were reduced in amounts or 
inactivated”.- Gomori stained prostatic tissue slices and blood serum determi¬ 
nations revealed greatly decreased amounts of the enzyme acid phosphatase fol¬ 
lowing the administration of estrogens and orchiectomy.'* 

Sufficient time has elapsed since the announcement of this fundamental work 
to draw certain conclusions relative to the hormonal treatment of prostatic 
cancer. While a prompt response to anti-androgenic therapy has been noted in 
many patients with metastatic prostatic cancer, frequent failures have necessi¬ 
tated continued investigation. Man 3 ’- possibilities have been suggested to explain 
these failures: differences in histologic or biologic characteristics of prostatic 
carcinoma,® inherent cell differences; the establishment of autonomy by the 
prostatic neoplasm and its independence of androgenic influence;®’^’® the in¬ 
fluence of extragonadal sources of androgen upon prostatic tissue;®’ ®’ and pos¬ 
sible basic metabolic differences in the host.** 

A clearer understanding of the failures has been gained from an investigation 
of adrenal ph 3 "siolog 3 ’'. Gonadectom 3 '- in susceptible strains of mice results in the 
de^"elopment of benign or malignant tumors of the adrenal cortex proceeded by 
cortical h 3 ^perplasia.*= The intact h 3 ^poph 3 >^sis stimulates adrenal hyperactiioty 


This ^-ork was made possible through the support of the Louisa Porter Aid Society 
and the cooperation of the Central Of Georgia Railroad Hospital. 

jYo/e hy editor. This manuscript was awarded a prize by the Program Committee. 

Read at annual meeting, Southeastern Section, American Urological Association, Boca 
Raton, Fla., April 5, 1952. 

* Huggins, C. and Hodges, C. V.: Cancer Research, 1: 293, 1941. 

2 Huggins, C., Stevens, R. E., Jr. and Hodges, C. V.: Arch. Surg., 43; 209,1941. 

’ Gutman, .4. B. and Gutman, E. B.: J. Clin. Investigation, 17 : 473, 193S. 

I Gomori, G.; Arch. Path. 32: 1S9, 1941. 

5 Nathanson, I. T. and Kelley, R. hi.: New Eng. J. hied. 246: 180, 1952. 

' Huggins, C. and Scott, W. W.: Ann. Surg., 122:1031, 1945. 

• Doming, C. L. and Hovenanian, hi. S.: J. Urol., 69: 215, 1948 
s Deming! C. L.: J. Urol., 61: 281, 1949. 

5 Scott W. W. and Vermeulen, C.; J. Clin. Endocrinol., 2: 450, 1942 
wMcCullah, E.: Cleveland Clin. Quart., 16: 21, 1949. 
u hlav J. ‘'***d Stimmel, B. F.; J. Urol., 69: 396, 1948. 

>= Bufrill, hi. W. and Green, R. R.: Proc. Soc. E.yper. Biol, and hied., 40: 327, 1939. 
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in the absence of gonadal liormoiiesd- Such laboratoiy evidence has been sub¬ 
stantiated b}’’ elinical observations. In patients no longer responding to anti- 
androgenic treatment enlargement of the adrenals to several times their normal 
size has been observed.^ The role of the pituitary gland in stimulating the adrenals 
to produce androgens after castration has been studied in conjunction ivith 
urinary excretion of gonadotrophic hormones and l7-ketosteroids.'^ Following 
orchiectomy, urinary excretion of gonadotrophins and 17-ketosteroids is usuallj' 
increased, due to the lack of inliibitoiy actions of specific testicular hormones.® 
However, this increased excretion may be counteracted for varjdng periods of 
time by the immediate administration of estrogens after orchiectomy. 

The results of orchiectomy and estrogen administration were so encouraging 
that further efforts to remove other sources of androgens were inei'itable. Two 
routes of attack were open. A somewhat more difficult and poorly understood 
route was that of hypophj'sectomy.'^ A more direct and less hazardous route was 
adrenalectomy. HaLung observed an increase in extragonadal androgen produc¬ 
tion following the use of estrogens and orchiectomj', it was obvious that an effort 
should be made to remove this extragonadal source. In spite of an incomplete 
and inadequate supply of adrenal substitution materials, Huggins and his group 
in 1945 perfoimed the first total adrenalectomies on four patients with uncontroll¬ 
able metastatic prostatic cancer.' However, only one survived long enough to be 
studied under adrenal substitution therapy. In tliis patient androgenic activity 
n'as apparently abolished as endenced by 17-ketosteroid determinations but 
the carcinoma progressed. Tliis patient succumbed 4 months after operation 
to adrenal insufficiency. In spite of laboratory evidence to the contraiy, the 
patient showed subjective improvement. 

Before pursuing this study investigators awaited the promised supplj' of 
adrenal cortical steroids and knowledge gained therefrom.’' The successful use 
of adrenal substitution materials following total adrenalectomy for liL'per- 
tension justified the application of this procedure for metastatic uncontrollable 
prostatic cancer. Others investigating prostatic cancer undertook a similar study 

uhich has added much to our knowledge of adrenal physiology and prostatic 
cancer.’® • n 

On July 11, 1951, the first patient in our series underwent adrenalectomj'^ for 
advanced prostatic cancer. 


SIETHODS AND JIATERI.ALS 


he study was made on three patients with demonstrable bone metastases and 
oca extension of prostatic cancer outside the prostatie capsule who had preLU- 
ously undergone orchiectomjq received estrogenic therapy and in one instance 
cortisone therapj'^ (case 1). (Case 2 prexdously had undergone radical perineal 
prostatectomy). All relapsed and after varinng periods of time were treated by 
ilateral adrenalectomj’^. 


u = Bull. N. Y. Acad. Med., 23; 454,1947. 

IS Ti 'jjuiani Wallace; Personal communication. 

>' aB: New Eng. J. Med. 42:7S3,824, and 865,1950. 

,, nuggins, C. and Bergenstal, D. M. J.A.M.A., 147: 101, 1951. 
^^uggins, E. and Bereenstal. D. M.: Sfinncn 114-jso lO.^l 
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1. The surgical technique employed was a modified Young posterior approach 
in which the patient is placed in the prone position permitting simultaneous 
bilateral incisions approximately 5 cm. from the midline at the level of the 
eleventh costovertebral angle extending laterally parallel to the twelfth rib. In 



KonTRS svrrrrui ^ , 

Fig. 1. Phosphatase chart. Initial decrease in serum acid phosphatase is seen in eac 
case with subsequent rise. 



Fig. 2. Case 1. X-ray of pelvis shows saturation with metastasos. Roentgenograms in 
cases 2 and 3 were similar. 


cases 1 and 3 the twelfth ribs were removed. The remainder of the procedure 
conforms to Young’s description.'® 

2. Serum phosphatase determinations made before adrenalectomj'^ on all three 
** Young, Hugh H.: Surg., Gynec. & Obst., 63: ITS, 1936. 
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patients revealed an elevation of the acid phosphatase in the thiee cases. Follow¬ 
ing adrenalectomy there occurred a measurable decrease in seiuni acid phos- 



iSjAi-A 5vE«?Aii«&L_i4!Li ti*4 vV ii-ii ?iv. -^aavs- 

of ^ adrenal gland. Normal adrenal tissue n^dth scattered areas 

acini ' ' .Visible 

tati number. Gland is replaced by fibromuscular of pros- 

C could not be made from these sections nor bj' 

Prost^?' Pnse 2. C, prostate after estrogens; before adrenalectomy. Undifferentiated 
atie carcinoma. D, adrenal gland. Aletastatic undifferentiated prostatic carcinoma. 

Phatase. A gradual elevation to and above the preoperative level occurred in 3 
patients (fig. j) 

3. Of the 3 cases, two had roentgenologicallj' demonstrable saturation metas- 
ases m the pehds, spine and femurs (fig. 2). The predominant lesion wms 



104 


P. L. SCARDINO, C. L. PRINCE AND T. A. McGOLDRICK 


osteoplastic. In case 2 only pathologic compression fracture of the first lumbar 
vertebra vas demonstrated. None of the patients had symptoms of urinary ob¬ 
struction. 

4. The eiythrocjde count in case 1 ivas 1.86 million prior to orchiectomy and 
estrogen therapy. This patient demonstrated the clotting defect seen in carci¬ 
noma of the prostate.*®' (See below for further details in case histor 3 ^) Follow¬ 
ing orchiectomy^ but prior to adrenalectomy the erydhrocyte count in case 1 was 
3.8 million. Case 2 maintained an eiythrocyTe count aborm 4.0 million at all 
times. Except following multiple blood transfusions, the erydhrocyte count in 
case 3 remained at appro.ximately 2.5 million at all times. 

Table 1. Original schedule. (Used in case I.) Adapted from Thorn et al. (Now considered 

over treatment.) 

Op — 3 and op — 2 day. ACTH 10 — 25 mg. q. 6 h. 

Op - 1 day. ACTH q. 6 h. 

Cortone 100 mg. 12 hrs. pre-op. 

Cortone 50 mg. 2 hrs. pre-op. 

Op — day. 200 cc continuous aqueous adrenal cortical extract during 

operation. 

Neosynephrin 10 mg. in 1000 cc saline titrated for hypotension. 
Whole blood for refractory hypotension. 

Start 50 mg. cortone q. 8 h. post op. 

Op + 1 day. Cortone 50 mg. q. 8. h. 

Sod. chloride 8 gm. daily' (2-3 days). 

Op + 2 day. DOCA 1-2 mg. daily as needed for blood pressure. 

op + S day. Gradual reduction of cortone dosage, ultimately to 25 mg. or 

12.5 mg. daily. 

5. Histologic studies of the adrenal glands: case 1 showed a well differentiated 
metastatic adenocarcinoma in both adrenal glands; case 2 showed undifferenti¬ 
ated metastatic carcinoma of both adrenal glands and an adjacent lymph node; 
in case 3 the adrenal glands revealed no carcinoma; the prostatic sections m 
cases 2 and 3 revealed undifferentiated carcinoma with wide spread direct ex¬ 
extension into the periprostatic tissues (fig. 3). 

PRE- AND POSTOPER.ATIVE MEDICAL MANAGEMENT 

Complete removal of both adrenal glands presents the problem of management 
of acute adrenal insufficiency on the day' of operation. This is accomplished as 
described in tables 1, 2 and 3 and is based on the principle of maintaining a max¬ 
imal concentration of circulating steroids. The long range control of chronic 
adrenal insufficiency' (Addison’s disease) is described in table 4. It is apparent 
that the management of these patients has been greatly' simplified by' the avail- 
■5 Seale, R. -A.., Jampolis, R. W. and Bargen, J. A.: Surg. Clin. North Amer., 31: lUb 
Tagnon, H. J., Whitmore, W. F., Jr. and Shulman, N. R.: Cancer, 6: 9, 1952. 
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ability of current parenteral and oral steroid preparations. We have been im¬ 
pressed by the fact that the acute and chronic phases were managed safely and 
relatively easily with less replacement therapy than was original] 3 ^ believed pos- 

Table 2. Revised schedule (Used in cases 2 and 3.) Adapted from Huggins and Bergenstal 
Op — 1 day. Cortone SO mg. q. 6 h. 

DOGA 5 mg. (one dose). 

Sodium chloride 5 gm. 

Op — day. Cortone 150 mg pre-op and 50 mg. q. 6 h. post op. 

DOGA 5 mg. (one dose). 

Fluids and blood; nor-epinephrine for acute hypotension. 
Aqueous c.xtract nol used. 

Op + 1 day. Cortone 50 mg. q. 6 h. 

DOGA 5 mg. (one dose). 

Sod. chloride 3 gm. (by mouth) 

Op + 2 day. Cortone 50 mg. q. 12 h. 

DOGA 3 mg. p.r.n. 

Sod. chloride 3 gm. 

Gradual reduction steroids to maintenance dose; DOGA not required for maintenance. 

Table 3. New schedule (Note reduction in medication.) 

Op — 1 day. Cortone 100 mg. 12 hrs. pre-op. 

ACTH and DOGA not used. 

Op — day. Cortone 100 mg. pre-op. 

Aqueous extract not used. 

Neosynephrin or nor-epinephrine for hypotension. 

Blood and fluids. 

Cortone 50 mg. q. 6 h. 

Op + 1 day. Cortone 50 mg. q. 6 h. 

Sod. chloride p.r.n. 

DOGA not always necessary post op. 


(Note expense much less) Protection adequate. 


Table 4. Maintenance therapy 
1- Cortone 25 mg. or 12.5 mg. daily, 
g' ®6i'erous salt added to food. (Tablets not required.) 

^Phasize patient’s dependence on dailj' ration of cortone. 

'^'I'fi'vurrent stress, infection, operation etc., as would Addison’s disease; Imme- 

5 increase in cortone and salt. Intensive antibiotics. 

6 '■equired for maintenance in our experience. 

• Routine estrogenic therapy continued. 


General anesthesia (cyclopropane) has proven satisfactorj^ in all cases, 
ough in adrenalectomj^ performed for hj^pertension, continuous spinal anes- 
VLt^h have had no experience with this group. A constant worry’ 

^ the time of operation is the sudden profound hy’potension which may follow 
e lemoval of both glands. We have not encountered this complication, ap- 
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parentlj^ because of adequate preoperative protection. When this occurs, intra¬ 
venous neosynephrin or nor-epinephrine usuall 3 '' will restore promptly the blood 
pressure to normal levels. Whole blood is effective in controlling a refractorj'- post¬ 
operative hypotension. 

GENERAL CLINICAL COURSE AFTER ADRENALECTOMY 

Following the immediate postoperative period the patients showed a vaiying 
response to the procedure. 

1. Stibjective and neurological changes. Within 10 to 12 daj’^s following adrenalec- 
tomj'^, all three patients noted partial to complete cessation of pain. This was 
outstanding in case 1. This patient had required large doses of narcotics for 2 
months prior to surgery but follownng the immediate postoperative period and 
subsequently has required absolutely no sedation or narcotics. His appetite has 
improved. He has gained 45 pounds in weight. In case 2 the predominant sjnnp- 
tom ivas pain related to the pathologic fracture of the first lumbar vertebra. He 
also experienced severe rectal tenesmus and frequent bowel movements but fol- 
loiving adrenalectomy there wms a decrease in the frequencj" of stools and rectal 
tenesmus and he required smaller doses of opiates to control the back pain. For 
two weeks his appetite improved with a resultant five pound gain in iveight. 
However, the metastatic carcinoma in the spinal cord resulted in paraplegia and 
death. (Complete details folloiv in case history.) 

2. Clmieal changes in the ‘primary lesions following adrenalectomy. In case 1 
there had been partial regression of the local lesion following orchiectomy and 
complete regression following adrenalectomy. The diagnosis of prostatic carci¬ 
noma can no longer be made by rectal palpation. In case 2 there w'as incomplete 
regression of the prostatic lesion following adrenalectomy but sufficient change 
to permit a wmll formed stool without rectal tenesmus. In case 3 the survival time 
wms insufficient for satisfactoiy evaluation of changes in the local lesion. 

3. Changes in roentgenograms of bony mclaslases after adrenalectomy. There have 
been no demonstrable changes. 

REPORT OF CASES 

Case 1. 0. W., a white man 52 years of age, was admitted to the hospital on 

November 2, 1949 complaining of pain in the lowmr extremities and back, ex¬ 
ertional d 3 ^spnea, anorexia and loss of weight. There w^'ere no urinaiy symptoms. 
Following extraction of two teeth, uncontrollable hemorrhage occurred winch 
required multiple blood transfusions and specific vitamins. Hematological studies 
I’evealed a marked suppression of the hemopoietic system as reflected in red blood 
cells, 1.86 million; hemoglobin, 40 percent, bleeding time, 4 minutes, 30 seconds; 
clotting time, 5 minutes, 20 seconds; prothrombin time, 22 with control 20; 
platelet count 19,000. Examination revealed an extensive carcinoma of the pros¬ 
tate wliich on lectal examination was fixed, ston 3 '' hard, nodular and irregular, 
with extension into the seminal vesicles and base of the bladder and with pro¬ 
trusion into the lectal lumen without perforation of the rectal mucosa. The anus 
onl 3 ' partial^’' admitted the examining index finger. The acid phosphatase w'as 
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3.3 Bodansky units. A complete radiological survey revealed no bony abnormal¬ 
ities of the skull but there were metastases compatible with metastatic prostatic 
carcinoma to the lumbar vertebra, pelvis, shoulders and femur. Following mul¬ 
tiple blood transfusions, estrogenic therapy and bilateral orchiectom}’ on Decem¬ 
ber 12, 1919, the patient gained weight and became free of pain, but recjuired 
intemhttent multiple blood transfusions. After one year, the bone pain recurred 
and he again required large doses of narcotics. In spite of increasing the estrogen 
dosage and the institution of cortisone therapy (100 mg. daily) the patient con¬ 
tinued to lose weight and increasingly large doses of opiates were necessary. After 
adequate medical preparation, bilateral adrenalectomj' was perfonned on July 
11, 1951. The immediate postoperative course was stormy, but with adequate 
adrenal substitution therapy the patient recovered, and was without pain on the 
fourteenth postoperative day and has since remained sjnnptom free. He has 
gained 45 pounds in weight and has returned to work. The latest acid phospha- 
ta.se detennination was 4.2 Bodansky units. There have been no changes in the 
x-ray studies. A nonual blood picture has been re-established. 

Case2. G. B., a 57 year old white man, was admitted to the hospital on Septem¬ 
ber 0 , 1951 complaining of anorexia, weight loss, general malaise, back pain, 
increasing constipation with frequent small caliber stools and marked rectal tenes¬ 
mus. There -were no urinary sj-mptoms. In January 1949, following preoperative 
estrogen therapy in an attempt to reduce the size of the local prostatic lesion, the 
patient underwent radical perineal prostatectomy elsewhere."’■He was main¬ 
tained on small amounts of estrogens. Histological examination of the excised 
prostate revealed an undifferentiated carcinoma with local extension. The patient 
escaped from the effects of estrogen therapy and underwent bilateral orcliiectomx' 
on April 12, 1950 to which he responded satisfactorily for approximately 12 
months. A relapse occurred following which the patient received TACE-’ which 
produced a very brief remission. His rectal sjTnptoms however again became 
intolerable as did the back pain which resulted from a pathologic compression 
fracture of the first lumbar vertebra. Rectal examination of the prostate was 
difficult due to the encroachment of the local lesion upon the rectal ampulla. 
The rectal mass was huge, stony hard, irregular, nodular and fixed. The acid 
phosphatase was 2.5 Bodansky units. Roentgenologically there was a compression 
fracture of the first lumbar vertebra ndthout other demonstrable metastases. 
Having escaped all available forms of anti-androgenic thei'ap 3 ’', the patient under- 
nent bilateral total adrenalectomx' on September 10, 1951. The immediate post¬ 
operative course was entire!}' uneventful. There was considerable prompt relief 
of back pain and a gradual cessation of rectal s}'mptoms. Also, the local lesion 
regressed slowly in size and softened. The improvement was nei’er particularly 
striking although following operation the patient required smaller doses of opi¬ 
ates. The acid phosphatase decreased temporaril}- to 2.0 Bodansky units onlv to 
rise in two months to 3.8 Bodansky units. He was discharged from the hospital 


k J- C- and Brendler, H.: J.A.M.A. 134: S4S, 1947. 

and Scott. W. W.: Xew York State. J. Med., 49: 629 1949 
Stnith, P. G., Rush, T. \V. and Evans, J. L'rol., 65: SS6, 1951, ’ 
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on September 25, 1951. Follow up examinations revealed continued regression of 
the rectal lesion, but there was moderate bone pain which was not as severe as 
before the adrenalectomJ^ The patient expired in cardiac failure elsewhere in 
January 1952, four months following the adrenalectomy. 

Case S. J. S., a 50 year old Negro, was admitted to the hospital on October 
3, 1951 complaining of excruciating pain in the sacro-iliac region, and lower 
extremities; "weight loss of 20 pounds, general malaise and anorexia. The diagnosis 
of prostatic carcinoma had been made originally in June 1950. At that time the 
patient was placed on estrogenic therapy. He later escaped from the effects of 
estrogens and underwent orchiectomy in Januaiy 1951. A brief remission of 
S 3 ’^mptoms of approximate^ 3 months was experienced following orchiectomy and 
estrogen therapj^ but again he escaped anti-androgenic therapj’" and experienced 
a recurrence of bone pain requiring large doses of narcotics. Examination revealed 
an emaciated Negro in acute pain. The prostate was nodular, fixed, stony hard, 
and there ivas invohmment of the periprostatic tissues. Acid phosphatase deter¬ 
mination was 7.4 Bodansk 3 '^ units. Radiological survey revealed saturation bone 
metastases involving all the vertebra and pelvic bones. In view of the persistent 
dowmhill course and the failure to respond to conventional anti-androgenic ther- 
ap 3 '’, the patient underwent bilateral adrenalectom 3 " on October 5, 1951. His 
postoperative course wms uneventful. He liad an immediate response relati^^e to 
pain which was objecti"\'el 3 ^ reflected in an acid phosphatase determination 20 
days postoperatively of 4.4 Bodansk 3 '" units. His appetite rapidly increased for a 
brief period, but concurrent^" he developed a paraplegia with urinary and fecal 
complications. An exploration of the ninth, tenth and eleventh dorsal vertebra 
on Noi^ember 21, 1951 j'ei’ealed encroachment of metastatic carcinoma upon the 
spinal cord. The patient again began to require massive doses of opiates. The 
acid phosphatase rose to 7.0 Bodansky units just prior to death in Januar 3 '" 1952. 
Necrops 5 ": There "was extensive carcinomatosis invohdng the prostatic area, with 
extention of undifferentiated prostatic carcinoma around the seminal vesicles, 
into the base of the bladder and involvement of all vertebra and the entire 
pelvis. 


COMMENT 

Following orchiectomy, adrenalectomy is an effective and acceptable means 
of removing extragonadal sources of androgens. The objective means at our dis¬ 
posal in helping to evaluate the results of adrenalectom 3 " were serum acid phos¬ 
phatase determination and examination of the prostatic lesion. Although ewalna- 
tion of subjective changes is at best onl 3 ’' partial^" reliable, a persistent subjective 
change of 9 months’ duration is perhaps an acceptable criterion. In case 1 a 9- 
month follow up has shown a subjective return to normal and an objective 
response as evidenced b 3 ' the decreased serum acid phosphatase and regression 
of the local lesion. A slight elevation of recent acid phosphatase determinations 
might presage incipient relapse. 

Thus far it has been impossible to satisfactorib" explain the rmriations in re¬ 
sponse to anti-androgenic therap 3 ’'. It is probable that unsatisfactorv results of 



BILATER-VL ADRENALECTOMY FOR PROSTATIC CANCER 


109 


orchiectomy and estrogen therapy are in some instances due to extragonadal 
production of androgens. It ivas ivith this idea in mind that the present study ivas 
undertaken. The hormonal influences on cancer are at times veiy dramatic but 
are also disappointing. Perhaps this failure to respond is due to a combination of 
factors (vide supra); for example, host resistance as well as stimulation of sites 
(pituitary) other than the primary lesion, which indirect!}’' adversely influence the 
results. Anti-androgenic treatment has been shown to stimulate endogenous 
androgen production. This observation has been noted in a limited number of 
cases in which effective suppression of endogenous androgen production by the 
administration of similar steroid hormones acts through inhibition of androgen 
stimulating hormones of the hypophysis.-^ A temporary stimulation of tumor 
growth may occur with the administration of androgens but with cessation of 
therapy the endogenous secretion may be reduced. These experiments point to 
the possibility of ultimate and complete androgen withdrawal by hypophysec- 
tomy. This question, however, is not within the scope of this paper and cannot be 
answered at the present time. However, such investigations are of great interest 
and may be of considerable significairce as the number of studies is increased.'^ 

SUMMARY AND CONCLUSIONS 

Three cases of advanced prostatic cancer rvere subjected to bilateral adrenalec¬ 
tomy following their failure to respond to or after having escaped from the effects 
of conventional anti-androgenic therapy. Case 1 underwent bilateral adrenalec¬ 
tomy 2 mouths after escape from conventional therapy, which was 19 months 
after the diagnosis had been made originally. He is living and asymptomatic at 
the present time, nine months after total adrenalectomy. Case 2 underwent 
adrenalectomy 30 months after diagnosis and radical perineal prostatectomy and 
H months after escape from the effects of orchiectomy. He survived 4 months 
following adrenalectomy but succumbed to cardiac failure. He showed moderate 
subjective and objective improvement. Case 3 underwent adrenalectom}’ 16 
months after diagnosis and 10 months after escape from orchiectomy and estro¬ 
genic therapy. He survived 4 months but succumbed to carcinomatosis and 
showed no improvement. 

Variations in response to adrenalectomy are possibly on the same basis as valua¬ 
tions in response to other forms of anti-androgenic therapy. Only through careful 
e\ alnation of a large number of cases, perfonmed in different stages of the disease, 
may it be determined when the procedure may prove to be most useful. The 
mlures occurred in the two patients with undifferentiated prostatic carcinoma, 
be patient with a well differentiated adenocarcinoma responded well to adre- 
milectomy. 

Improvement in surgical technique and the availability of substitution adrenal 
®i’iipy justify total adrenalectomy in selected cases of prostatic cancer. There 
" ere no operative deaths. The striking and persistent improvement in one of the 
hree cases is sufficient stimulus to warrant further investigation. 

2515 Habersham St., Savannah, Ga. 

■' Biendler, H., Chase, W. E. and Scott, W. W.: Arch. Surg., 61: 433,1950. 
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“ADENOMATOID” TUAIOR OF THE TUNICA '\'AGINALIS 

S. S. AMBROSE, JR. 

From the Department of Urology of the U. S. Naval Hospital, Camp Lejeune,N. C. 

The designation adenomatoid tumors was proposed Golden and Ash* in 1945, 
for a group of rare, benign tumors limited to the epidid 3 Tnis, testicular tunics, 
and serosal surface of the Fallopian tube; and it was noted that the name had the 
advantage “of being morphologicallj’- correct and geneticallj" neutral”. Their 
impression that the tumor is probablj'’ of epithelial origin is supported by 
others,-’ "• but the term adenomatoid tumors properly^ lea\'es much 

room for further discussion of the genesis of these neoplasms. 

This case is presented because of several features that strongly' support the 
conclusion of Evans,® which is supported bj' others,*®’ **’ *®' *®’ *® that these 
tumors are mesothelial in origin. 


CASE REPORT 

A 37 j'ear old white man was admitted to the U. vS. Naval Hospital, Camp 
Lejeune, N. C. on Alaj' 27, 1951, with the history of a slowly' growing, painless, 
slightly' tender mass in the right hemi-scrotum of 3 y'ears known duration. There 
M'as no history of local injury preceding the appearance of the lesion, and there 
was no history' of any' other genito-urinary' tract disorder. 

General phy'sical examination was entirely' within normal limits except for a 
3 by' 3 by' 0.5 per cm. discoid, firm, slightly' tender mass ly'ing adjacent to the 
anterio-medial aspect of the left testicle. The lesion could be moved freely' oyer 
the surface of the testicle indicating probable fixation to the parietal tunica 
vaginalis. The left epididy'mis was completely separate from this mass. 

Laboratory' tests including hemoglobin, white blood cell count, differential 
count, urfnaly'sis, and serological test for sy'philis were all within normal limits. 

The left tunica vaginalis was entered through a midline scrotal incision. The 
exposed testicle and epididy'mis appeared to be normal. On the parietal surface 
of the tunica was a slightly' raised discoid, firm, almost cartilaginous, sharply 
Accepted for publication July 30, 1952. 

The statements and conclusions published here are those of the author and do not neces¬ 
sarily reflect the opinion or the policy of the Bureau of Medicine and Surgery of the V. o. 
Xavy. 
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circiunsciibecl tiimoi miibs. The remaindei of the tunica appealed to be noinial. 
The mast nas excited mtli a niaigin of normal tissue and the scrotum closed. 
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'a^rfi^ T’ section of entire tumor Superior surface presented in space of tunica 
leveafs ^'**^^“* edges repiesent margin of normal serosa excised 2, higher magnification 
this til °f normal serosal cells and large eosinophilic, vacuolated cells ti'pical of 

xeahd'?”*^ junction of noinial serosa and tumoi cells at opposite border of tumor is re- 
tumor Apparent transition of normal sero=al niesothehuni to cells tipical of this 

Pvecoieii lias uneventful and the patient i\as lettnned to duty one week after 
operation. Theie has been no evidence of recuiience dining the past yeai. 

The specimen i\ as sent to the U S Xai al Hospital, Bethesda, Md , foi exami¬ 
nation, and the pathological diagnosis was "adenomatoid tumoi of the tunica 
vaginalis ” See fimue 1 . 
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DISCUSSION 

The tumor presented here is of more than passing interest because of its ana¬ 
tomical position on the parietal tunica vaginalis opposite the testicle and its 
apparent continuity' with the normal serosa of the tunica. From its position on 
the parietal tunica, there were at least 2 cm. of serosal surface between the tumor 
and testicle or epididymis in any- direction. This fact is, I think, suggestive evi¬ 
dence against the theories of origin from misplaced embiyonic genital ridge, 
mesonephros, or from epithelial elements of the epididymis.^’ 

Histologically' (fig. 1), the picture is that of a well circumscribed tumor sepa¬ 
rated from the underly'ing scrotal tunics by' a thin fibrous capsule and presenting 
a slightly raised surface within the tunica vaginalis sac. The free surface is cov¬ 
ered in part by' flattened mesothelial cells, but in other parts consist of a deep 
lay'er of large vacuolated cells. The dominant features are the dense fibromuscular 
stroma and the numerous gland-like spaces of A-arying size and contour scattered 
in irregular pattern through this stroma. These spaces ^mry' in size from large 
vacuoles to spaces that are lined with cells that vary' from flat fusiform or squa¬ 
mous to cuboidal in shape. A'lany' of the larger spaces appear to be single I'acuoles 
that are distorting surrounding cells by pressure. There are many solid strands 
of large, irregular, vaguely' outlined cells with eosinophilic cytoplasm that is 
finely granular and not infrequently' contain clear, small vacuoles. The nuclei 
are large, round to oval, with thin chromatin network and usually' present a 
prominent nucleolus. Mitosis is very rare. The gland-like structures present no 
basement membrane, and there are no cilia. Mucicarmine stains were negative 
for mucin in the alveolar spaces. There appears to be a transition of normal 
serosal mesothelial cells of the surrounding tunica vaginalis into cells ty'pical of 
this meoplasm as can be seen in the photomicrographs taken at the slightly' raised 
lateral borders of this tumor. 


CONCLUSION 

It is believed that the position of this tumor on the parietal tunica and the 
apparent transition of nonnal serosal cells into tumor cells strongly support the 
hypothesis that “adenomatoid tumors” are histogenetically derived from the 
mesothelial cells of the serosa of the tunica vaginalis. 
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FURADAIsTIN IN INFECTIONS OF THE GENITO-URINARY 

TRACT 

CHARLES M. XORFLEET, JR., PARKER R. BE.AAIER AND HARRY AI. 

CARPENTER 

From Ihc Deparlmcnl of Surgcru, Dii'ision of i'rolotjy, and the Department of Mierobiotogyand 
Immunology, Boieman Gray School of Medicine of ll’nA'c Forest College, 
IVinslon-Saicm, X. C. 

In 1944, Dodd and Stillman' found that the addition of a 5-nitro group caused 
a number of furan compounds to become antibacterial. Furacin,®'- a product 
of this work, was used in chronically infected war wounds in 1945.® Since then 
it has been accorded wide usage. Green and A'ludd' obtained organisms which 
had developed resistance to sulfonamides, penicillin, and streptom}'cin. These, 
as well as their parent susceptible strains, were tested in parallel for sensith’it}’' 
to Furacin. No differences could be demonstrated in these paired strains in their 
susceptibilities to Furacin. A recent report by Sweetser and Harrison® indicates 
its value in urethrotrigonitis. 

Further work with the nitrofurans has produced Furadantin, brand of nitro¬ 
furantoin, N-(5-nitro-2-furfurylidene)-l-aminohj'dantoin (fig. 1). Its oral ad¬ 
ministration, tolerance and effectiveness in the therapy' of genitourinarj’- tract 
infections in the human are the subjects of the investigation reported here. 


PHARMACOLOGY 

In preliminarj" work at Eaton Laboratories, to.vicity studies with animals 
indicated a wide margin of safetj’’ Math this drug. The L.D. 50 in mice was found 
In be 895 mg./kg. Prolonged dosage in rats, higher than can be tolerated b}’' the 
human, produces depression of spermatogenesis. This is a re^■ersible process, 
^appearing after cessation of therapy. No other toxic manifestations have been 
found. 

Several patients wth known sensitivity to Furacin have been patch tested 
the majority were found not sensitive to Furadantin.® 

Urinarj^ excretion studies at Eaton Laboratories showed that 30 to 40 per cent 
of orally administered Furadantin wms excreted in the urine of albino rats. The 
i^g was given to four normal human males, and an average of 44 per cent was 
oxcreted in 8 hours. The major portion of this was excreted in 4 hours. 

TK' • 

supported in part by a grant from the Eaton Laboratories, Inc., 
annual meeting. Southeastern Section, American Erological Association, Boc.a 

'b’ 

funr, j • Stillman, W. B,; The in vitro bacteriostatic action of some simple 

T\ .9®"^I'"'es. J. Pharmac. & E.\p. Therapeut., 82: 11, 1944. 
iPf'v’’ F-- The nitrofurans. New Y^ork State J. Med., 48: 13S6, 1948. 
in fUn » f'’’ Kiehn, C. L. and Christopherson, J. W.: Effectiveness of a nitrofuran 

* infected wounds. Alii. Surg., 97: 380, 1945. 

to ^ ' Aludd, S.: The susceptibilitv to furacin of bacterial strains resistant 

s g*on»mides or antibiotics. Proc. Soc. E.\-p. Biol. & Med., 64: 57, 1947. 
triBonif^^^^/’TT' ?■’ '"'d Harrison, C. H., Jr.: Nitrofurazone in treatment of urethro- 

•biil T Urol , 66: 684, 1951. 

ny, L. E.: Personal communication. 

113 



114 


C. M. NORFLEET, JR., P. R. REAMER AND H. M. CARPENTER 


In our series, the onlj'- side effects have been slight gastric uneasiness to nausea 
in 12 per cent and vomiting in 2 per cent of patients. Both ceased promptly upon 
withdrawal of the drug. This is actually a safety factor, for anj'- marked overdose 
produces vomiting. 

The arbitrary figure of between 7 and 9 mg./kg./day was selected for these 
patients. It was postulated that this would be well above the therapeutic range, 
but also that it would approach the level of nausea. With but rare exception, this 
dosage schedule was weU tolerated. Each patient took the drug 4 times a day for 
4 or 5 days. Several repeated therapy for 4 days, and two received Furadantin 
in interrupted courses for as long as a year. 

CLINICAL MANAGEMENT 

Fifty ambulatoiy patients, having either acute or chronic genito-uriuary tract 
infection, were treated. In most instances, the patients were seen at weekly in- 

Furadimtin 

N-(5-nitio-2-furfuryli(leiie)-l-imiiiiohyd.'iiitoiii 

0 
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Fig. 1 

tervals. Microscopic urinalyses and urine cultures were performed initially as 
described later. In the group vdth prostatic infection, the prostatic secretion was 
examined microscopically and in some instances cultured. This was repeated 
2 to 3 days after cessation of therapy and again in 9 to 10 days. In 21 patients pre- 
and post-treatment, a complete blood count was obtained. No appreciable 
changes were noted in the blood counts. 

No other therapeutic measures were used in the treatment of pyelonephritis 
or cystitis. The patients who had prostatitis subsequently were given prostatic 
massage. 

BACTERIOLOGIC IDENTIFICATION AND SENSITIVITY STUDIES 

Catheterized or “clean voided” specimens of urine, or prostatic secretion, were 
collected aseptically in sterile containers and examined immediately. Smears 
were prepared for microscopic examination and stained according to a modified 
Gram procedure in order to determine the morphologic types present. Ordinarily, 
specimens were streaked on blood agar plates (tryptose agar plus defibrinated 
human blood in a concentration of five per cent) and MacConkey’s agar plates. 
In addition, 3 to 5 ml., or as large an aliquot as possible, were added to thiogly- 
collate broth. .4fter incubating at 37C for 24 hours, single colony isolations were 
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prepared from the plate cultures by transfer to brain-heart infusion broth, and 
the thioglycollate culture was examined to detect gronih of organisms which 
may not have growm in plate cultures incubated aerobically. In this series of 
studies, however, no anaerobic or micro-aerophilic species were encountered. 
.\dditional media and techniques were employed whenever indicated by the micro¬ 
scopic findings. Following isolation, organisms were studied in various diSeren- 
tia! media in order to make specific identifications on the bases of biochemical 
characteristics. Serologic studies were performed whenever indicated. Bcrgcy's 
Manual of Dctcrminalivc Badcriology (sixth editionl was used as the guide for 
classification. 

For the purpose of determining susceptibility of organisms to Furadautin 
in vitro, the drug was dissolved in polyethylene gh’col 300, in a concentration of 
05 per cent. This procedure makes it possible to study the activity of Furadautin 
m amounts exceeding those which are soluble in broth and are more nearly like 
the levels attained in urine. Seriallv increased concentrations of Furadantin in 


culture medium were prepared immediately before testing by the addition of 
0-1,02,0.4, and 0.6 ml. amounts of Furadantin solution (as above) to tubes con¬ 
taining. respectively, 9.S, 9.7, 9.5, and 9.3 ml. of sterDe brain-heart infusion 
hmth. These dilutions protide final concentrations of 5, 10, 20, and 30 mg. of 
Furadantin per 100 ml., respectively. A fifth tube in the series, containing 9.3 
o; broth to which 0.6 ml. of polyethylene glycol 300 (without Furadantin) 
^£5 added, constituted the control. One-tenth milliliter of a young (10 to 12 
ioitrs) culture of the organism to be tested was added to all tubes, which were 
‘hen incubated at 37C. Each series of tubes was examined macroscopically for 
evidence of growth at 24 hours and again at 4S hours. In those instances where 
growth was not apparent, 0.1 ml. of the contents of the tube was removed and 
^^^^erred to 9.9 ml. of sterile brain-heart infusion broth. These “check" tubes 


‘■eremcubated in the same way and examined for emdence of growth at 24 hours 
again at 96 hours following inoculation. If the inocula from tubes showing 
®o gro’srth in the first series subsequently produced growth in the second series, 
,.® of Furadantin, in that particular concentration, was rated as “in- 

itory’ (table 1*). In instances where no growth was detected in “check” 
oes after 96 hours of incubation, the activitv of the drus was desianated as 

■■bactericidal” (table 1 ). 

Kesults of the in vitro sensititritA- studies on 55 strains of organisms isolated 
acute and chronic infections of the genito-urinarv tract maA* be sum- 
®^ed as foUoAvs: 


^^ ) Streptococcus pyogenes: Only strain isolated was inhibited and killed 
' '^dantin in a concentration of 5 mg. per 100 ml. 

-) ^licrococcus pyogenes A'ar. aureus and albus: Six of the seA-en isolates 
ere kQled by concentrations of 20 mg. per 100 ml. or less; definite inhibitorv’ 
Kt was demonstrated against all strains at leA-els of 10 mg. per 100 ml. or less, 
^^^erichia coli; Sixteen of the 19 isolates were killed by concentrations 
per 100 ml. or less; one was killed by 30 mg. per 100 ml., and the re- 


'te 1950 be found m the nuthors" reprints, and also in the authors’ paper in 

ransactions of the Southeastern Section, American Urological .Association. 
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maining two were resistant to the drug; inhibitoiy effect was demonstrated 
against sixteen strains at levels of 10 mg. per 100 ml. or less, and one strain was 
inhibited by 20 mg. per 100 ml. 

4) Aerobacter aerogenes; Four of the 9 strains isolated were killed by concen¬ 
tration of 20 mg. per 100 ml. or less, one was killed by 30 mg. per 100 ml., and 
four were resistant; inhibitoiy effect was demonstrated against five strains at 
levels of 10 mg. per 100 ml. or less. 

5) Paracolobactrum sp. (paracolon): Only two of five isolates were killed 
by 20 mg. per 100 ml. or less, and the other three ivere resistant; two of the latter 
were not even inhibited bj'^ the drug, but the other was inhibited by 10 mg. per 
100 ml. 

6) Streptococcus sp., alpha hemolytic type: Only two strains were en¬ 
countered; one was completely resistant to the drug, and, although no bactericidal 
action was noted, the other was inhibited by 30 mg. per 100 ml. 

7) Two strains of Alcaligenes faecalis, four Proteus species and five strains 
of Pseudomonas aeruginosa w^ere isolated and all were resistant; Furadantin in 
a concentration of 30 mg. per 100 ml. apparently had no inhibitory effect on the 
multiplication of these organisms in vitro. 

8) From one patient a Corynebacterium sp. (diphtheroid) wms the only or¬ 
ganism isolated repeatedlj’-, and, although its significance as a causal agent is 
difficult of assessment, this strain wms resistant to Furadantin with a concentra¬ 
tion of 30 mg. per 100 ml. 

It should be noted that “inhibitory effect,” as used in the foregoing summaiy, 
refers to failure of the organism to reproduce and multiply, as determined roughly 
by careful visual examination of cultures. Also, it should be noted that the figures 
in the following section (Results), summarizing clinical observations, are based 
on results of cultures made before and during therapy with Furadantin. There¬ 
fore, the total numbers do not agree exactly with those in the above summay 
because a) some organisms cited on p. 30 were isolated prior to the time sensi¬ 
tivity studies w'ere begun, and b) re-isolates of the same species are enumerated 
separately^ in the above summary if there was a variation in the results of the 
sensitivity^ tests. 


results (table 2*) 

The 2 patients with acute py'^elonephritis noted prompt symptomatic improve¬ 
ment, and within 8 days the urine w'as microscopically negative and no growth 
was noted in cultures. They received Furadantin 4 and 6 days respectively. 

Only one of the 25 patients having acute cystitis requu-ed a second four-day 
course of therapy. Fifteen of these had negative urine and complete symptomatic 
and bacteriologic cures. Five were asymptomatic and had negative microscopic 
urine but showed a positive culture. One w^as asymptomatic; the urine w-as nega¬ 
tive but the culture was lost and therefore presumed positive. Twm had negative 
urine and culture but complained of slight bladder discomfort. One was im- 

* The tables will be found in the authois’ reprints and also the authors’ paper in the 
1<)52 Transactions of the Southeastern Section, .Ameiiean Urological Association. 
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pioved butpjTiria persisted until a small unrecognized calculus was passed. One 
patient experienced no improN'cment wliatsoever in urinalj'sis or culture. She 
had no discomfort from this symptomless pyuria. 

Six patients had complained of mild to moderate bladder sjmiploms for more 
than 2 months and were diagnosed as chronic cystitis. One liad an infected h 3 "dro- 
nephrosis and showed no improvement with Furadantin therap 3 ^ Following 
neplirectomy, the cj'stitis disappeared. Three patients noted slight improvement, 
but microscopic urine and culture remained unchanged. One patient had com¬ 
plete relief, the microscopic urine was negative, but the culture remained posi¬ 
tive. The sixth patient has taken Furadantin from 3 to 5 days out of every 3 


^\eeks for 1 year. Her urine became almost free of pus and at times completely 
hee. The culture has been negative on several occasions and consistently, the 
bladder symptoms have been controlled. The complicating factor has been a low 
grade chronic pyelonephritis and a mild neurogenic bladder. Prior to Furadantin 
therapy, she had taken a total of one thousand capsules of Chlorom 3 metin. 

Of 15 patients with prostatitis, two were arbitraril 3 ’^ classified as acute. One 
had severe infection and marked s 3 ’'mptoms 8 weeks post-pvostatectom 3 \ After 
9 da 3 ’s of Furadantin, his symptoms had disappeared and his urine was clear. 
The second patient had chills, fever, prostatic pain, and p 3 'uria. Although his 
culture remained positive, his S3Tnptoms disappeared and the urine was negative 
in one week. Therapy was continued on a decreasing dosage schedule over a 
9 Week period. 

The use of the term improved must be qualified when referring to chronic 


prostatitis. In this report, it means reduction or disappearance of discomfort 
and/or cessation of prostatorrhea. It is significant only because all of these 13 
patients had previously received the usual prostatic massage, urethral sounds, 
sitz baths, chemotherapy, and antibiotics with little or no improvement. Only 
ve received a single course of Furadantin, the others receiving two or more 


courses. One patient was not improved. Twelve were improved. All continued 
to have an increased number of white blood cells in the prostatic secretion. 

One patient having an abacterial urethritis and conjunctivitis, but without 
urthritic manifestations, had previously received two antibiotics, and two sul- 
onamide preparations without improvement. An 8 day course of Furadantin 
id not alter his symptoms. 

Furadantin was given for 12 days, before tubercle bacilli were found, to a young 
woman who had marked dysuria and pyuria. Although the pyuria was un- 
0 anged, her dysuria was improved from 50 to 75 per cent. 

A list of 36 organisms eradicated from the genito-urinary tract, as demon¬ 
strated by culture, is found in table 3. Some of these occurred as mixed infec- 
lons. The following ratios indicate the number eradicated as compared with the 
otal number of strains isolated: Escherichia coli, 16:22; Paracolobactrum sp. 
iParacolon), 4:5; Aerobacter aerogenes, 4:6; Proteus sp., 3:5; Micrococcus pyo¬ 
genes var. aureus and albus, 3:7; Streptococcus sp., alpha-hemolytic type, 2:2; 

reptococcus pyogenes, 1:1; Corynebacterium sp., (diphtheroids), 1:4; Alcali- 
genes faecalis, 1:2; Pseudomonas aeruginosa, 1:3. 



118 


C. M. NOHPLEET, JR., P. R. REAMER AND H. M. CARPENTER 


COMMENT 

Despite the availability of numerous antibiotics and sulfonamide compounds 
for use in the treatment of genito-urinary infections, we believe there is need for 
others. Furadantin is an effective broad-spectrum chemotherapeutic agent and 
we have found it to give gratifying results. While nausea has been experienced 
with high dosage, it did not require the cessation of therapy. Reducing the dosage 
has lowered the incidence of nausea. No harmful effects have been noted. Several 
patients reported marked improA'ement in sj^mptoms in from 24 to 48 hours after 
taking Furadantin. 

The limitations of the bacteriologic method employed for determining the 
antibacterial action of Furadantin are such that the figures tabulated should not 
be regarded as specific, absolute values because thej’^ are only relative values 
which indicate 1) marked susceptibilit3q 2) moderate susceptibility, or 3) re¬ 
sistance to the action of Furadantin in vitro, under the specific conditions of the 
test. For example, certain modifications in procedure often produce values which 
are at variance with those tabulated. In general, however, the trends showm for 
various strains are significant. Sensitivity values such as those tabulated usualh’ 
implj^ what maj’^ be expected clinicall5’’ in the chemotherapy of an infection. 
However, there are occasional exceptions which are probablj'^ the result of factors 
which camiot be measured bj’’ laboratorj’- procedure, as shown by the clinical 
effectiveness in three of the fiive patients with Proteus infections, one with 
Alcaligenes, and one having Pseudomonas infection. 

SUMMARY 

Furadantin, a new nitrofuran, was administered systemically by the oral route 
to 50 ambulatorj’' patients having acute or chronic genito-urinar.y tract infections. 

The results of this study indicate it to be a safe and effective agent haidng a 
broad antibacterial spectrum. No case of sensitization has occurred. 

In a few instances, in vitro tests indicated apparent resistance of the bacteria, 
but negative cultures and absence of symptoms following treatment affirmed the 
clinical effectiveness of Furadantin. Only four of 50 patients failed to show im¬ 
provement. 


NOTE 

An additional 22 patients, not included in the context or tables, have been 
treated with equally satisfactory results. 
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A SIMPLE INJECTOR EOR AORTOGRiU’HY AND INTRAVENOUS 

ANGIOGRAPHY 

FRANK IIIX.MAN, JR. 

From ihc Dopartiiiciit of Siirgcri/, Division of I'rology, Uitivcrsily of California School of 
Medicine, San Francisco^ Calif. 

We needed a simple fool-proof device to inject concentrated, viscid iirokon®' 
or diodrast® for aortography and intvavenovrs angiography. Hand injection was 
too slow to get an effective bolns of dye in the aorta unless two needles were 




d 

Second 

Insert syringe through Opening and 
attach to needle m vein 




Third 

Open stopcock force lever down using 
any desired pressure 


Fig. I Fig. 2 

, jDg. 1. Photograph of apparatus ready for use, showing: 1) 50 cc syringe, 2) polyethylene 
swedged and bound to adaptor and two-way stopcock, 3) device consisting of two 
at boards hinged proximallv. Hole in upper board is too small to allow passage of flange 
l^'ringe barrel. 

till- a' ^i’ is filled and stopcock closed li. tubing and most of syringe barrel is 

u’eaded up through hole in upper board. C, after insertion of needle into aorta or brnchi.al 

®*°Pcock is attached, opened and strong leverage exerted on handle to force dve into 
’GSSOl. * 


Accepted for puhUcation .Uil\ dO, 11)52. 
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inserted or unless a very large bore needle was used. A home-made wooden lever 
was therefore constructed (fig. 1) which allows tactile control during injection 
but increases the injection rate almost threefold (table 1). 

Table 1. Injection with full manual pressure, 18 gauge needle, vrnkon 

By hand—8 seconds 
By device—3 seconds 


The diagrams show the steps of operation (fig. 2, A, B, and C). 

We have tested this device experimentally in dogs as well as clinically, and 
found the only difficulty is occasional crumblmg of the solid end of the plunger 
with too forceful injection. This occurrence, however, does not interfere with 
the injection and can be reduced by padding the socket in the lower board. 

348 Post St, San Francisco 8, Calif. 
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A TECHNIQUE FOR REPLACIN'G A CATHETER SPLINT FOLLO^YINCT 
ACCIDENTAL OR PREMATURE REMOVAL IN INTUBATED 

URETEROTOAiy 
J. ROBERT RIXKER 

From (he Department of UraloQij. Medical Colleae of Georaia, Aniiasta. Go. 

An open defect in the wall of the ureter (fig. 1) may be treated successfully by 
intubation, providing the splinting catheter remains in the ureter for an adequate 



Fig, 1 

Penod of time. Premature removal of the splinting catheter soon after operation 

jeopardize the success of the procedure by allowing a stricture to form at the 

site of the defect instead of a lumen of adeipiate caliber. Faced with the critical 

^tiiation of accidental or premature removal, one may try to maintain intubation 

' retrograde catheterization. This may be fraught with difficulties: first, it may 

riot be possible to pass the defect in the ureter with a catheter of adequate size: 

nnnu.al meeting. Southeastern Section, .A.merican Urological .Vssociation Boea 
wion, Ua., April 5, 1952. 

picture illustrating the technique was shown at annual meetiiur. Vmeriean 
logical .Association, .Utlautic City, X. J,, June 24, 1952. 
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particulaiiy, if it is soon after surgery and the edges of the gap are open. Second, 
retrograde intubation is less satisfactory than splinting through a nephrostomy 
or pj''elostom3'’ as the ureteral catheter tends to slip down the ureter adding 
uncertainty as to whether the desired area is being intubated as it should. This is 
particularly true in the ambulator3'' patient; furthermore, the ureteral cathetei 
inljdng in the urethra adds to the discomfort of the patient. If accidental or pie- 
mature removal occurs late in the convalescent period one may try to carry the 
patient along bj"- retrograde intubation to a successtul teimination, but if the 



Fig. 2 


accident occurs soon after the operation, it ma5^ mean embarking on a senes o 
cystoscopies and ui'eteral catheterizations with uncertain outcome. If sei'eral 
weeks of intubation are still necessari’-, it is better to replace the splint through 


the nephrostomj" or pyelostomjn To reoperate upon the patient and replace 
the catheter is an unhappy thought; although in retrospect I hai^e wished that I 


had elected to do it on a few occasions. 

One ma3^ ask, wh3^ not use the Cummings or iVIcIr-er catheter with less likeli¬ 
hood of this difficulty? In spite of occasional difficulties there are advantages in 
using a separate nephrostonyv tube and ureteral splint. The first being that either 
tube ma3' be removed at a different time. It is also v ell to move the ureteral splint 
a little at inteinmls at the end of the splinting catheter ma3' cause some stricturing 
in the ureter, if it remains in one place fora long period of time. IMoving the .splint 


replacing a catheter splint 
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and use of Suby’s solution might prevent difficulty in removing a rubber catheter 
splint, as encountered bj'^ Baker on two occasions. He found the splints plastered 
to the ureters and had to reoperate on the patients to remove them. 

On an occasion 3 years ago, I was faced with the dilemma of having a ureteral 
splint come out on the seventh postoperative dajL The stitch holding the catheter 
was removed in error under circumstances I was unable to anticipate. In this 



Fig. 3 

patient it seemed that the operation would surely result in failure unless the splint 
^as replaced. I conceived this simple way to replace it and it worked vdth the 
greatest of ease. On one occasion since, I used it on a similar patient on the eighth 
Postoperative day and it stood me in good stead again. This time we made a 
raotion picture of the procedure and I am passing it on to jmu. 

PROCEDURE 

ureteral catheter is passed retrograde to the renal pelvis (this should be done 
soon as possible after the splinting catheter comes out) and the nephrostomy 
0 is removed (fig. 2, A). Starting with a loop of 30 g. steel wire, 30 inches of the 
re IS fed into the renal pelvis through the nephrostomy wound forming a net- 
"ur of wire coils (fig. 3, .4). The ureteral catheter is then pushed into the coils 
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and the Mdre retrieved, delivering the tip of the ureteral catheter (3, C). A fine 
plain catgut stitch is used to attach the end of the ureteral catheter to the splint¬ 
ing catheter (fig. 3, D). Traction on the ureteral catheter pulls the .splinting cathe¬ 
ter into place (fig. 3, E). In two or three daj’^s the catgut disintegrates and the 
ureteral catheter comes away. Anesthesia was not necessary. 

I wish to thank Mr. 0. A. Parkes, Chairman of the School of Aledical Illus¬ 
tration, Medical College of Georgia, for the drawings. 

406 University Hospital, Augusta, Ga. 
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MEATOTOMY ELECTRODE 
KEXXETH T. ROWE 

As urologists, we frequently have difficult problems to master. I can tliink of 
no more aggravating condition than a ureteral stone engaged in the terminal 
portion of the ureter, a size which should pass if the terminal ureteral orifice 
and intravesical segment of the ureter could be enlarged sufficiently. tVe have all 
experienced this relatively common problem with a stone shottm on .x-ray in the 
terminal ureter approximately the size of a bean, and on cystoscopy find to our 
disappointment the ureteral orifice would barely accommodate a 6F catheter. 
.\natomically. the terminal 2-3 cm. of the ureter passes obliquely through the 
Ladder wall and in many cases at least 2 cm. of the ureter Ues completely within 
liie bladder covered only by the mucosal lining plus the ureteral wall. It is in 
these cases of blockage that we find it extremely difficult to get adequate dilata¬ 
tion since filiform tx-pe catheters tvill become obstructed by the engaged calculus 


i 


Fig. 1. Ureter.al meatotomy electrode 

snd dilatation is prevented. We then trx- ureteral scissors and various other 
gadgets generally ending up with a hemorrhagic field and the procedure is neces- 
^^^y postponed. Some years ago xvhen one of these bean sized calcuh became 
engaged in this terminal, intravesical portion I used the cutting ZtIcCarthy loop 
Md completely excised the top of the bulging ureter. The calculus then dropped 
into the bladder and our problem was solved. Several other urologists have re¬ 
ported such procedures with equal success. 

The problem still remained as to how best to handle the case where the stone 
becomes engaged in the terminal ureter before it penetrated the oblique mucosal 
jot ers of the bladder. It is apparent that the ureter has dilated sufficiently through 
ns entiren- to allow the stone to pass from the kidney down to the bladder seg¬ 
ment. With this in mind I developed the mstrument presented today which can 
. used with the ordinarx' ^McCarthy resectoscope (6g. I). The insulated filiform 
Pp of the mstrument passes in the ureteral orifice and is adx-anced to the area 
ithere the bare cutting xvire engages the ureteral mucosa. As the mstrument is 
now carefully advanced 11-2 cm., the bladder portion of the ureter is completely 
opened and conx-erted into a large trough. Xo bleeding should occur as the aiea 
Julgurated during the cutting operation and the landmarks are well defined. 
^^I have found that there are two helpful procedures that should be adhered to: 

^Then possible a catheter, ex'en though it is small, should be passed abox-e the 
'^one up TO the kidney for drainage before the meatotomy is attempted. If the 

onnual meetinc. Southeastern Section. American Urolocical .\ssociation Boca 
Xla-, April 4, 1952.' 
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ureteral orifice is of such small diameter it would not conATiiiently accommodate 
the small catheter plus the meatotomy tip, the catheter maj”^ be gently withdrawn 
at the time we are ready to engage the electrode. The catheter in place is a helpful 
landmark when using the ]McCarth 3 ’' foroblique lens sj’’stem. 2) It is important 
to avoid force or pressure during the cutting incision; it is important to gently 
ad^•ance the loop in the direction of the ureter without distortion. 

'Whenever possible I recommend leaving a ureteral catheter up to the kidney 
after this meatotom 3 ^ This gi^’es adequate drainage to the obstructed kidney and 
usuall 3 ’^ the normal peristalsis will bring the catheter down a few centimeters 
and the stone vdll drop into the bladder or be e.vpelled shortl 3 ’' after removing the 
ureteral catheter. 

Hornell, N. Y. 
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A XE\Y FILIFORM COUPLING 
WILFORD A. H. COUXCILL, JR. 

From the Department of Urology, Unicersity of T iryinia Hospital. Charlotlesrille. T a. 

New ideas for improvement of instruments and methods in urology* are neces¬ 
sary if progress is to be made. We should like to present a new concept in fihform 
construction and application which we have found to be of value in our clinic^ 



I 


Fig. 1 

The present filiform and Le Fort following sound are indispensible instniments 
>11 urological office practice, but the attachment of one to the other preliminary 
to urethral dilatation leaves much to be desired. The usual cranking ritual used 
to thread the Le Fort sound into the filiform is an awkward maneuver. Further- 
niore. unless patience and care are exercised the threads are easily stripped, 
-Accepted for publication September 15. 1952 
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rendering the filiforna useless. Movement of the entire arm and shoulder girdle 
muscles is necessar}’- for this simple procedure. 

After experiencing this time-consuming and clumsy manipulation on numerous 
occasions, the avriter was prompted to devise a new filiform fitted with a universal 
joint. The application of such a joint enables the operator to thread one instru¬ 
ment to the other in a quick and efficient manner. The maneuver is simple and 
merelj^ utilizes the movement of one thumb and index finger. 

The filiform is inserted into the urethra in the usual manner and held in the 
left hand between the thumb and index fingers (fig. 1). The follower is then 
placed to engage the threads of the filiform and the coupling screwed counter¬ 
clockwise onto the follower bj'^ rolling between thumb and index finger. The 
combination is then ready for passage into the urethra. 

The new coupling provides for more accurate alignment of the tinj'^ threads bv 
such finger-tip control, thus reducing the extensive moments of force exerted on 
the threads as a result of using the entire arm when attaching the conventional 
filiform tip. The stresses and strains on the threaded surfaces are therefore mini¬ 
mized and the span of usefulness of the filiform increased. 

SUMMARY 

A new filiform has been presented to facilitate the unwield}’’ procedure neces¬ 
sary to attach the following sounds or instruments. 

The accompanj’ing illustration by Mix William P. Didusch serves to depict 
the instrument and its application. The winter rvishes to express his thanks to 
Mr. Frederick J. Wallace of American Cystoscope Makers, Inc., for constructing 
the instrument. 



The JocR-vAL or Crology 
Vol. 70, Xo- 2, A\u:u5t 1953 
PfinVi i>. 


SURGERY OF THE ADREX.-VL GH\XD FOR 
CUSHIXG’S SYXDROME 


EUGEXE F. POUTASSE (by invitation') and CHARLES C. HIGGINS 
From the Clcrctand Clinic, Clcrcland, 0. 


Twenty yeare ago Harvey Cushing' described a group of patients with similar 
clinical manifestations whom he considered to have pituitary dysfunction. The 
disturbance was believed to be associated with an adenoma or basophilism of the 
pituitan' gland. Little was then known of the function of the adrenal gland, 
but the past 20 years have seen great advancements in endocrinology and steroid 
chemistry. It is now generally believed that all patients with the clinical syn¬ 
drome, which now bears Cushing’s name, have lu'peradrenocorticism.- In some 
instances this is caused by a tumor of the adrenal gland, but more often by hyper- 
fuiiction of the adrenal cortex with or without lu'perplasia. The stimulus causing 
this abnormal function is not understood. The term Cusliing’s disease is reserved 
for the few instances where a pituitary adenoma is demonstrable and the pre¬ 
sumed cause of the hc'peradrenocorticism. 

Patients with Cusliing’s syndrome are easily recognized by the physician who 
bas once had the opportunity to observe this anomaly and is familiar ■\Hth the 
problem. They attract great interest because of the many physical and metabolic 
changes caused by the excess production of 11-oxA'steroids by the adrenal cortex. 
The characteristic features of Cusliing’s syndrome are the round red face, hir¬ 
sutism, obesity of the trunk and neck, purplish striae and thin, easily damaged 
skin, muscle weakness, amenorrhea or impotence, In-pertension, diabetes, osteo¬ 
porosis uith back pain, pyelonephritis, and mental instability. Xot all these 
features are present in every patient with the s.midrome nor are they all neces- 
^ory to make the diagnosis. Excess production of steroid metabolites resembhng 
androgen occasionally occurs producing acceleration of growth in children, hir¬ 
sutism, enlarged clitoris, increased musculature, and other manifestations known 
"s the adrenogenital syndrome. It should be emphasized that symptoms and 
signs of adrenogenital sjmdrome and Cushing’s syndrome can occur in the same 
patient, making the diagnosis difficult. 

Cushing’s syndrome is twice as common in women as in men; 19 out of 28 
patients with this disease seen at the Cleveland Clinic since 1933 were women. 
The average age of all patients at the time the diagnosis was made is 30 years, 
the spread being from 18 months to 58 years of age. Unless a spontaneous re- 
ttussion occurs, the life span of these patients is greatly shortened. This is seen 
occasionally but is usually only temporary. By remomng most or all of the ad¬ 
renal glands the disease can be checked and the patient restored to a more normal 
state. 


Hj-persecretion of the adrenal 11-oxysteroids are believed to account for most 

Re.id at annual meeting, American .-Vssociation of Genito-Urinarv Surgeons, Absecon 
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of the pathologic and ph 5 '^siologic changes in patients with Cushing’s sjnidrome.’ 
The two main steroid hormones involved are corticosterone and l7-hydioxy- 
corticosterone (cpd F). After being metabolized in the body, these substances 
are excreted in the urine as 17-ketosteroids and corticoids. In men about three- 
fifths of the urinary 17-ketosteroids are derived from metabolites of the adrenal 
cortex, the remainder come from testis precursersd In women practically all the 
17-ketosteroids are derived from adrenal steroid metabolites. Many patients 
can be shown to have an excess of either or both of these excretory products by 
proper biochemical tests of the urine. ® 

Most of the features of Cushing’s syndrome can be produced by the prolonged 
administration of adrenocorticotrophic hormone,^ which stimulates the adrenal 
gland, or large doses of cortisone (cpd E)’ or 17-hydro.xycorticosterone (cpd F).* 
In our series of 28 patients with Cushing’s syndrome, two were found to have 
a malignant adrenal cortical tumor. One was a 53 year old woman who had a 



Fig. 1. Cushing’s syndrome due to adrenal cortical cancer with metastasis. Patient had 
progressive weakness and obesity for 2 years, red, sn ollen face with hirsutism, acne, striae, 
diabetes and hypertension. Left kidney was displaced downward; metastases to the lungs 
and abdominal cavity were present. Urinarj' 17-ketosteroid excretion was 30 mg./24 hrs 


left adrenal tumor with intra-abdominal and pulmonary metastasis at the time 
of examination (fig. 1). She died 5 months later. In the other patient, a 21 )’ear 
old girl, Cushing’s syndrome developed while she was under treatment for a 
metastatic adrenal cortical tumor; the patient died 13 months later. 

In 4 patients the sjmdrome developed because of a solitary adenoma of the 
adrenal gland. One adenoma finally ivas found in a 40 year old woman (fis®' 
2 and 3), after three previous adrenal resections, located in an accessory adrenal 
underneath the pancreas. Two cliildren, one 18 months old and the other 3 years. 


’ Spr.igue, R. G.: Am. J. Med., 10: 567, 1951. 

•* Fraser, R. W., Forbes, A. P., Albright, F., Sulko^\itch, A. .and Reifenstein, E. C., Jr.: 
J. Clin. Endocrinol., 1: 234, 1941. 

* Corcoran, A. C.: Unpublished data. 

' Forbes, A. P. and .Albright, F.: J. Clin. Endocrinol., 11: 926 1951. 

’McAlpine, H. Veiming, E. H., Johnson, L , Schenker, V., Hoffman, M. jM. and 
Browne, J. S. L.: J. Clin. Endocrinol., 8: 591, 194S. 

s Conn, J. tv., Louis, L. H., F.ajans, S S., Johnson, B. J. Barott G W , Hogg, L. tV., 
Blood, J. P. and Weiss, M. Proc. Central Soc. Clin. Research, 24: 23 1951 
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had large encapsulated adrenal cortical tumors which caused renal displacement. 
These were both considered adenomas although an unusual degree of cellular 
pleomorphism was present. All three of these patients are living, 5, 7, and 9 years 
later respective!}". The fourth adenoma was found in a 53 year old woman who, 
unfortunately, died two months later of coronary infarction complicated by 
congestive heart failure. 



Fig. 2. A, Cushing’s syndrome in 40 year old woman prior to therapy. B, subsequent to 
removal of accessory adrenal with adenoma. 



Fig. 3. Accessorj- left adrenal with adenoma 


Tuo additional patients with Cushing’s sjmdrome had small adenomas oc¬ 
curring in otherwise h}"perplastic adrenal glands. A man 25 yeai-s of age was 
und to have a large right adrenal gland containing a small adenoma. This 
§ an n as excised and two years later the patient appeared entirel}" normal. He 
cecened a total of 1600 roentgen units to the pituitary gland postoperatively, 
ut m the light of present knowledge it is doubtful that this could have influenced 
pi uitarj" function.® He is still alive 14 j’-ears after the operation. The other 

126,^949*^’^'’ H. F., Horrax, G. and Poppen, J. L.: J Clin. Endocrinol., 9: 
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patient \vas a 43 year old woman who had small adenomas in both adrenals. 
She died of adrenal failure following her second operation in 1947. 

The remaining 20 patients were found to have normal sized or enlarged adrenal 
glands on exploration. It should be emphasized here that the size of a gland 
does not necessarily bear a direct relationship to its capacity of function or pro¬ 
duction of hoiTnones. The range in rveight of adrenal tissue removed in these 
20 patients extended from 2.5 gm. to 27 gm. per gland. There may be variation 
in the weight of the two adrenal glands in the same patient. The average weight 
of the adrenal gland from a nonnal individual is considered to be between 2.5 
to 7 gm. A few of the patients with Cushing’s sjmdrome had intact glands re¬ 
moved which fell within this range of weight. The pathologist looks for certain 
features to make the diagnosis of adrenal cortical hyperplasia. These are rounded, 
nodular gland edges, increase of cellular elements, and increased fuchsinophilic 
staining reaction, considered by some pathologists to suggest cortical hj^ier- 
function. A reliable method of testing cortical function of surgical specimens 
needs to be developed. 

The kej^ point in diagnosis is the recognition of the syndrome by the phj'sician 
at the time of original examination, for if the diagnosis is not considered at this 
point it can be overlooked completelju Supplementing the clinical features 
enumerated previously are certain laboratory and roentgen findings usually 
encountered in patients with Cushing’s sjmdrome. The glucose tolerance test 
is almost invariablj’' compatible with diabetes mellitus, although the fasting 
blood sugar levels maj'’ be normal. Some of the patients have a rather severe 
insulin resistant tj’pe of diabetes. The peripheral blood characteristicallj’’ shons 
lymphopenia with elevation of the hemoglobin and red blood cell count aboie 
normal levels. A few patients with severe Cushing’s sjmdrome will show altera¬ 
tion of the semm electrolytes, with a loiv serum potassium, low chloride type of 
alkalosis, and elevation of the semm sodium. These changes are probabty due to 
increased potassium excretion bj’’ the kidnej’’ with sodium and water retention. 
The electro-encephalogram will often reveal an abnormal pattern. HjToertension 
of variable degree is found, usualty labile in nature, and often associated "ith 
cardiac enlargement and some degree of heart failure. 

The measurement of the urinarj'" 17-ketosteroids and corticoids is not alva}’^ 
helpful, probablj’’ because these are onlj"^ excretorj’' products of metabolized 
adrenal steroids. With adenomas or adrenal cortical hj'perplasia, the li-keto- 
steroid excretion may be normal or slightly elevated but with malignant cortical 
tumors the amount excreted maj'^ become large.® The urinarj’’ corticoid levels b} 
present chemical tests are not usually diagnostic in Cushing’s syndrome.® 

Osteoporosis is common among patients with Cushing’s sjmdrome, involving 
chiefly the skull, ribs and vertebrae. Pathologic fractures of the ribs and spine 
are common. Skull roentgenograms almost invariablj’’ show a normal sella tur¬ 
cica but if ■\videning of the sella is present it may be assumed that there is a 
pituitarj" tumor. Such occurrences are rare. The excretory urogram is the 
most useful roentgenographic examination of the adrenal glands; downward 
displacement or outward rotation of the upper pole of a kidnej’’ maj’^ indicate the 
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presence of an adrenal tumor. Additional help may be pro^^ded by retrograde 
pyelograms, perirenal gas insufflation as practiced in some clinics, and spot films 
focused at the level of the adrenals to bring out soft tissue detail. Translumbar 
aortography will show the blood supph' of a large adrenal tumor but it has not 
proved helpful to us in demonstrating small tumors or adrenal lu^perplasia. 

Preoperative localization of an adrenal tumor greatly simplifies the surgical 
handling of a patient rvith Cusliing’s sjmdrome for the tumor can be removed 
ria the flank or thoracolumbar approach without the need of exploring both 
adrenals. Usually no tumor is located by preoperative roentgen studies and, 
therefore, simultaneous bilateral adrenal exploration should be performed. It is 
important to inspect both adrenal glands before any definitive procedure is done. 
Small benign adrenal tumors usualh' cause atrophj' of the opposite gland. Such 



syndrome due to bilateral adrenal hj-perplasia. .-1, one year prior to 
d complaint was back pain, due to osteoporosis, and gen- 


tumors should be enucleated or the entire gland excised if there is doubt as to 
its nature. If both adrenals appear atrophic a search must be made for a cortical 
adenoma in an aberrant location. Accessory adrenal tissue maj' be present in 
one out of five people. 

Adrenal exploration on three out of four occasions in patients with Cushing’s 
s.vndrome will reveal hj^Derplastic glands (figs. 4 and 5), often difficult to dis¬ 
tinguish from normal structures. According to the present concept of therapj’, 
one entire gland and most of the opposite adrenal should be excised,*'’' ’i sparing 
only a fragment containing the arterial supph^ and the central adrenal ^'ein. 

1 ateral subtotal adrenalectomy can be done readily in one operation, preferablj^ 
under constant spinal anesthesia, utilizing Young’s approach of posterolateral 
incisions'- and excision of the twelfth rib. There is little risk involved in tliis 

195 J I’d'istley, J. T., Sprague, It. G , tValteis, W and Salassa, R. M.: .Ann. Surg., 134: 464, 

" Poutasse, E. F. and AIcCullagh, E. P J Uiol. 6S: 779, 1952 
loung, H. H.: Surg Gynec & Obst., 63: 179, 1936. 
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operation noiv that adequate replacement therapy is available; eight patients 
vnth Cushing’s syndrome have been treated by this method in the last j’ear 
vithout fatalitjL 

What was formerty the most difficult part of the surgical management of 
Cushing’s sjnidrome is now relatively simple and reliable since steroid honnoiies 
are available. All patients should be given protective cortisone prior to adrenal 
surgery. Operative stability is pro\dded by administering 100 mg. of cortisone 
intramuscularly about 12 hours ahead, repeated again a few hours before opera¬ 
tion. This should be continued after operation in doses of about 50 mg. ever}' 
6, 8 or 12 hours, depending on the necessity. Gradualty withdraw the dosage as 
the patient recovers, and within three to six weeks there should be no further 
need. Signs and s 3 ’mptoms of adrenal insufficiencj' must be carefully watched 
for. These are nausea and vomiting, weakness, muscle pains or stiffness, h}'po- 



Fig, 5. Full length view 


tension, or unexplamed fever. If these develop, treatment w'ith cortisone must 
be instituted promptty before acute adrenal failure ensues. In some instances 
cortisone maj' have to be given continuousty because of failure of the adrenal 
fragment remaining in the bod}' to furnish sufficient hormones to maintain 
health. Adrenocorticotrophic hormone (ACTH) can be utilized to stimulate an 
atrophic adi’enal. 

There is usuall}' sufficient desoxj'corticosterone-hke action in cortisone to 
supply the dail}' need of this hormone in most patients. It may be necessaiy to 
use desoxycorticosterone (DOCA) in doses of 1 to 3 mg. daily in some patients 
who have low serum sodium values not sustained by added salt in doses of 4 to 
6 gm. daily as enteric coated salt tablets. 

Blood electrob'te values must be carefully followed after operation, for serious 
alteration of serum sodium, potassium, chloride and carbon dioxide combining 
power can occur, necessitating the use of intravenous saline or potassium and 
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desoxycorticosterone. Blood sugar levels must also be checked frequently, for a 
patient with Cushing’s syndrome can switch from an insulin resistant diabetes 
to severe insulin sensitivity immediatel 3 ’' following subtotal adrenalectomjL If 
a shock-like state develops postoperativel 5 ’- and the patient has received ade¬ 
quate cortisone, hj^poglj^cemia maj* be the cause, in which case h 3 ’'pertonic glu¬ 
cose nail revive the patient. 

It is difficult to estimate how much adrenal tissue to leave in the bodj’’ but 
experience has shown that about 90 per cent must be removed. At present it is 
not considered justifiable or necessarj'' to remove all of both adrenal glands un¬ 
less the disease is progressive following subtotal adrenalectom 5 ’', and a serious 
threat to life. Total adrenalectomj' has been done in a few instances on an experi¬ 
mental basis for Cushing’s sjuidrome.” 



The results are encouraging in the 8 patients with Cushing’s sjTidrome due to 
adrenal cortical hj^perplasia treated in the last jmar and a half since cortisone 
came into use, but as jmt incomplete. One required secondarj^ total adrenalec¬ 
tomy for control of the disease. One patient died 9 months after operation be¬ 
cause of shock from an uncontrolled duodenal ulcer hemorrhage. He was better 
m all respects except for his hj^pertension, wliich maj" have contributed to his 
death. The remaining patients are all improved or have too short a follow-up 
Period to be of value. One woman requires dailj’’ cortisone to keep her from ex¬ 
periencing adrenal failure but she had a xdrtualb^ complete remission of her 
disease. 

Twelve patients vith Cushing’s sjmdrome due to adrenal h 3 q 3 erplasia were 
treated during the period 1933 to 1950. A 17 xmar old girl underwent what was 
faiown as adrenal denervation by Dr. George Crile, Sr. in 1933. She had a com¬ 
plete recovery from her disease but died two 3 mars later of measles and acute 
adrenal failure. At autops 3 " both adrenals appeared atrophic. Fix-e patients 

” Personal communications to the authors 
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operation now that adequate replacement therapy is available; eight patients 
with Cushing’s sjuidrome have been treated by this method in the last year 
without fatality. 

What was formerly the most difficult part of the surgical management of 
Cushing’s syndrome is now relatively simple and reliable since steroid honnones 
are available. All patients should be given protective cortisone prior to adrenal 
surgery. Operative stability is provided by administering 100 mg. of cortisone 
intramuscularly'- about 12 hours ahead, repeated again a few hours before opera¬ 
tion. This should be continued after operation in doses of about 50 mg. every 
6, 8 or 12 hours, depending on the necessity'. Gradually withdraw the dosage as 
the patient recovers, and witliin three to six weeks there should be no further 
need. Signs and symptoms of adrenal insufficiency must be carefully watched 
for. These are nausea and vomiting, weakness, muscle pains or stiffness, hj'po- 



Fig. 5. Full length view 

tension, or unexplained fever. If these develop, treatment with cortisone must 
be instituted promptly before acute adrenal failure ensues. In some instances 
cortisone may' have to be given continuously' because of failure of the adrenal 
fragment remaining in the body to furnish sufficient hormones to maintain 
health. Adrenocorticotrophic hormone (ACTH) can be utilized to stimulate an 
atrophic adrenal. 

There is usually sufficient desoxy'corticosterone-like action in cortisone to 
supply the daily need of this hormone in most patients. It may be necessary to 
use desoxycorticosterone (DOCA) in doses of 1 to 3 mg. daily in some patients 
who have low serum sodium values not sustained by added salt in doses of 4 to 
6 gm. daily' as enteric coated salt tablets. 

Blood electrolyte values must be carefully followed after operation, for serious 
alteration of serum sodium, potassium, chloride and carbon dioxide combining 
power can occur, necessitating the use of intravenous saline or potassium and 
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desox\'corticosterone. Blood sugar levels must also be checked frequently, for a 
patient Avith Cushing’s syndrome can switch from an insulin resistant diabetes 
to severe insulin sensithity immediately following subtotal adrenalectom 3 '. If 
a shock-like state develops postoperativeh' and the patient has received ade¬ 
quate cortisone, hj-pogh'cemia maj' be the cause, in which case hjqDertonic glu¬ 
cose will imdve the patient. 

It is difficult to estimate how much adrenal tissue to leave in the bodj' but 
experience has shown that about 90 per cent must be removed. At present it is 
not considered justifiable or necessarj’ to remove all of both adrenal glands un¬ 
less the disease is progressive following subtotal adrenalectomy*, and a serious 
threat to life. Total adrenalectomy has been done in a few instances on an experi¬ 
mental basis for Cushing’s syndrome.’* 
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Fig. 6. .4, twenty-four year old man ndth Cushing’s syndrome due to bilateral adrenal 
jperplasia. B, patient 7 years subsequent to bilateral hemi-adrenalectomy. 


The results are encouraging in the 8 patients with Cushing’s symdrome due to 
adrenal cortical hj-perplasia treated in the last year and a half since cortisone 
came uito use, but as yet incomplete. One required secondary* total adrenalec¬ 
tomy for control of the disease. One patient died 9 months after operation be¬ 
cause of shock from an uncontrolled duodenal ulcer hemorrhage. He was better 
ca all respects except for his hypertension, which may* have contributed to his 
death. The remaining patients are all improved or have too short a follow-up 
period to be of value. One woman requires daily* cortisone to keep her from ex¬ 
periencing adrenal failure but she had a virtually complete remission of her 
disease. 

Twelve patients with Cushing’s syndrome due to adrenal hyperplasia were 
treated dming the period 1933 to 1950. A 17 y*ear old girl underwent what was 
o^Ti as adrenal denerx'ation by* Dr. George Crile, Sr. in 1933. She had a com- 
P ete recovery* from her disease but died two y*ears later of measles and acute 
a lenal failure. At autopsy* both adrenals appeared atrophic. Five patients 
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underwent bilateral hemi-adrenalectomy; three now appear entirely normal, a 
fourth is improved, but the fifth died of postoperative adrenal failure. Five 
additional patients underwent operative investigation onl}'' of the adrenal glands. 
Three of these died of complications of Cushing’s syndrome; two we have been 
unable to follow. One man with Cushing’s syndrome, treated solely with testos¬ 
terone, showed only slight improvement and died six years later of cancer of the 
esophagus. 

With adequate resection of adrenal tissue most, if not all, abnormal features 
of the syndrome improve: the skin becomes normal in color and texture, hir¬ 
sutism disappears, muscles strengthen and obesitj’’ vanishes; menstruation re¬ 
turns in women, glucose tolerance test returns to normal and those with diabetes 
show improvement. Osteoporosis does not show the same rate or degree of im¬ 
provement and it may take several years for the bones to appear normal. Hjiier- 
tension does not alwa 5 ''s improve following subtotal adrenalectomy, possibly 
because of extensive vascular disease already present. 

A few points regarding the late results of treatment of Cushing’s syndrome are 
of interest. A 27 year old woman who was amenorrheic prior to her operation m 
1947, has since given birth to two normal children. One man who underwent 
adrenal surgery in 1938 at the age of 25 and became normal, recentl}'^ returned 
to the Cleveland Clinic rvith coronary infarction. Another man, similarly treated 
in 1943 at the age of 24 (fig. 6), with a satisfactory remission, sustained a coronary 
infarction one year ago. He also has intermittent claudication of both legs and 
occlusion of his right external iliac artery. These two men suggest that serious 
vascular disease maj'' occur at an early age in patients with Cushing’s syndrome 
in spite of adequate therapy. 


SUMMARY 

All patients with Cushing’s syndrome are believed to have hyperadrenoeorti- 
cism with excess production of 11-oxysteroids. In three out of 4 instances it is 
due to adrenal hyperfunction with or ndthout hyperplasia of the gland, the 
remaining patients have either a benign or malignant cortical tumor. Earel)'! 
the initiating cause of the s^mdrome is a basophilic pituitary tumor. The syn¬ 
drome can be produced by ACTH, cortisone, or compound F. 

The diagnosis of Cushing’s syndrome depends on clinical observation sup¬ 
ported by ke 3 '' laboratory evidence. Roentgenographic studies are helpful ni 
locating a sizeable adrenal tumor but not a small one. 

Treatment consists of excision of a tumor if present, or subtotal adrenalec- 
tomjn The operation can be done on both adrenals simultaneously without undue 
risk. The use of cortisone and other hormones for replacement therapy is dis¬ 
cussed. Results of treatment of twenty-eight patients with Cushing’s s 3 mdrome 
are presented. At present it is not considered necessar 3 " to perform bilateral total 
adrenalectom 3 " unless the disease is progressive following subtotal adrenalectomy 
and a threat to life. 
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PRE- AND POSTOPERATRTE CARE IN ADRENAL SURGERY 

JOSEPH W. JAILER 

From the Departments of Obstetrics and Gynecology and of Medicine, College of Physicians 
and Surgeons, Columbia University, New York, N. E. 

Specific problems of adrenal surgerj’^ have been discussed b 5 '' the previous 
speakers. I should like to review the overall topic and discuss problems and 
therapj" in the light of our knowledge of adrenal physiolog 3 ’’ and steroid chemis- 
trj'. 

Bilateral total adrenalectomj'^ without suitable replacement therap}’’ in the 
experimental animal invariablj’' results in death witliin 10 daj'^s. Addison’s disease 
was considered a fatal condition. With the sjmthesis and vfidespread use of des- 
oxycorticosterone (DCA) in this condition, this was no longer considered so. 
However, it soon became exndent in clinical practice as well as in the study'^ of the 
experimental animal deprived of its adrenals, that this steroid (DCA) alone could 
not be used for complete adrenocortical replacement. DCA in itself does not 
have all the phj'siological effects necessary^ to cope with crises which maj'^ develop. 
Adrenal cortical extract had to be used to supplement the former steroid. There¬ 
fore it is onlj’- since the introduction of cortisone into the armamentarium of the 
clinician that it has been possible to perform radical adrenal surgery with little 
nsk. Total adrenalectomy was performed in the pre-cortisone era; however, 
results were not satisfactorj’' since life could not be maintained for sufficient 
length of time due to the relative impotenc}’^ of the adrenocortical extracts 

available. 

Before discussing replacement therapy I should like to rexdew briefly some of 
the aspects of adrenal physiology and chemistry (table 1). As jmu know, several 
different biologically active steroids haxm been isolated from adrenal tissue of 
animals. The adrenal cortex, as an endocrine gland, differs from the thyroid, 
pancreas and testes in that some of the steroids elaborated in the adrenal harm 
niarkedlj’- different physiological effects. It is wdth an understanding of these 
punciples that we can better prepare a patient for adrenal surgery’- and main¬ 
tain normal homeostasis postoperatively. 

Desoxy’corticosterone, as the name implies (Deso.xy’), lacks an oxy’gen at the 
eleventh carbon; its effect is primarily'^ on salt and water metabolism, having 
ut little effect on protein and carbohydrate metabolism. Moreover there is a 
paradox in its action in that DCA can maintain the life of the adrenalectomized 
animal but is not very effecthm in protecting the animal against a stress—cold, 
infection, toxins, etc. The 11-oxysteroids on the other hand as represented by’ 
cortisone, compound F and to a lesser extent corticosterone or compound B are 
more effective against stress. They effect protein catabolism, gluconeogenesis, 
cause a fall in eosinophils and lymphocytes and increase the capacity of muscles 
c perform work. They’ are salt-retaining steroids as well but are not as efficient 
ns desoxymorticosterone. One of their important effects is to suppress ACTH 
Pioduction by’ the pituitary’. 

Another hormone at our disposal is ACTH; suffice it to say that for all prac- 
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tical purposes its effects are mediated through the adrenal and it is ineffective 
in the absence of the adrenal cortex. 

We do not know, at present, which steroids the human adrenal secretes. There 
is some evidence that compound F may be one of them however. There is no 
direct proof that DCA itself is secreted. 

Adrenal surgerj’' is performed for several different reasons and in different 
diseases. In order to understand the therapy employed, certain concepts of the 
disease must be borne in mind. 

1) Total adrenalectomy has been performed for malignant hypertension, 
prostatic and mammary carcinoma. We have had very little personal e.\penence 
in this field and I am embarrassed to discuss this in front of Doctors Baker and 
Harrison since the regimen outlined is taken from their published works. If 
adrenalectom}'^ is done in two stages, usually no special preparation is necessary 
for the first stage. The follovdng regimen is usually followed for the second 
stage or -when a bilateral operation is performed at one sitting. Day before opera¬ 
tion: The patient is given 200 mg. cortisone intramuscularly, since this will have 
its greatest effect the following dajn On the day^ of the operation 200 mg. more 


Table 1. Comparison of the active cot ticosteroids htj different assay methods 


COIIPOUNT) 

! 

SURVIVAL TEST 

Na RETENTION 

INGLE TEST 

ANTI-INSDUN 

glvcogek 

DEPOSrilOIf 

“B” 

1 

1 + 

2 + 

2+ 

2 + 

3-1- 

1 

1+ 

0 

4 + 

4 + 

4+ 

“E” 

1+ 

0 

4 + 

4 + 

4H- 

DCA 

4-f 

A+ 

0 

0 

0 


plus 5 mg. DCA. First day postoperative—200 mg. plus 5 mg. DCA —> cortisone 
is then tapered off gradualljn 

2) Adrenalectomy for Cushing’s syndrome: It has not been definitely es¬ 
tablished whether Cushing’s syndrome is primarily pituitary or primarily adrenal 
cortical disease. (In other wmrds, too much ACTH versus too much compound 
F). However, there is no doubt that the clinical manifestations of the disease 
are due to e.xcessive corticoid secretion. All the signs and symptoms of t e 
disease have been produced bj’’ chronic administration of large doses of cortisone. 
Therefore, removal of the source of these steroids is a rational approach to 
therapy in tliis condition. 

Cushing’s sjmdrome maj’^ be due to an adrenocortical adenoma or carcinoma- 
When this pathological condition occurs there can be no dispute as to the course 
of action. It should be borne in mind however that when a tumor exists in the 
presence of this clinical entity, the contralateral adrenal gland is invariably 
atrophic; so that if no hormonal preparation is done prior to the removal of the 
tumor, the surgeon may find himself with an essentially adrenalectomized pa¬ 
tient who has just been severely stressed. Such a condition is not compatible vith 
life. The rationale of therapy is replacement with cortisone and DCA for the 
immediate replacement effect together with ACTH to stimulate the function 
of that atrophic contralateral gland (table 2). 
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If ill the immediate postoperative period, the blood pressure falls, infusions 
of nor-adreiialine or neo-sjuiephrine and blood should be emploi'ed. 

Serum sodium and potassium levels should be carefullj' folloived and these 
electrohdes replaced, of course, if their concentrations fall. This is especially so 
for the K which may be lost in the urine as a result of excessive cortisone re¬ 
placement therapj’’. 


T.\ble 2. C. R., Crishing’s syndrome 


D\TE 

1 

Na, 

K. 

1 c'- 1 

COi 

TREATIIENT 

12/10 

143.0 

2.3 

(iiiEq/liter) 

1 92.2 1 

39.6 


12/11 

144.0 

2.6 

1 93.0 ' 

41.8 

200 mg. “E” 

12/12 

12/13 (a.m.) 

Surger3- 

144.1 

j 

2.1 

1 1 

i 94.3 

; 1 

1 

1 

1 

300 mg. “E”; 5 mg. DC.4.; 25 mg. ACTH 
, i.v. 

j 200 mg. “E”; 5 mg. DCA; 25 mg. ACIH 

12/14 (a.m.) 

i 

139.0 

2.1 

1 92.2 , 

35.1 

1 200 mg. “E”; ACTH i.v. 

12/15 

141.0 

2.6 

! 96.9 1 

35 0 

1 100 rag. “E”; ACTH i.v. 

12/16 

12/17 

141.7 

2.3 

1 

i 96.5 i 

38.7 

1 75 mg. “E”, ACTH i.v. 

I 50 mg. “E”; ACTH i.v. 

12/18 

140.3 

1.9 

93.5 ' 

36.6 

25 mg. “E”; ACTH i.v. 

12/19 

142.3 

2.2 

1 1 


j 25 mg. “E”; 15 mg. ACTH i.v. 

12/20 

140.6 

2.4 



j 25 mg. “E”; 10 mg. ACTH i.v. 

12/22 

140.5 

2.S 

1 99.6 1 

34.3 


12/26 

141.5 

3.0 

1 100.0 1 

30.2 

1 


T«le 3. Steroidal pro- and posloperativc care for adrenalectomy in Cushing’s syndrome 


Preoperative 

Day 2 200 mg. cortisone I.ni. 

Day 1 200 mg. cortisone l.m. 

Day of adrenalectomy—100 mg, cortisone early a.m.—5 mg. DCA 
Postoperative 

Day 1 200 mg. cortisone 5 mg. DCA 

Daj’ 2 200 mg. cortisone 5 mg. DC.'t 

Day 3 200 mg. cortisone DCA if needed 

Day 4 150 mg. cortisone DCA if needed 

Day 5 Gradual tapering of cortisone dosage 


Cushing’s s 3 nidrome is more frequent^’’ due to adrenal hjqierplasia than neo¬ 
plasm. Even though in some cases the adrenals maj'’ not be enlarged anatomicallj', 
there is no doubt of their phj'^siologic over-activity. Occasionallj'^ a spontaneous 
remission ma}’- occur. Furthermore, in the series at the Presb 3 derian Hospital 
about one-third of the patients have benefited b 3 '^ radiation of the pituitar 3 r 
gland. But apparent^ it becomes necessaiy to operate on a good number of 
these patients. Between 90-100 per cent of the adrenal tissue must be removed 
most cases to effect a remission in tins condition, otherwise regeneration of 
ue remaining tissue ma 3 '’ again result in the disease. 

The usual routine is to remove 90 per cent of one adrenal and at some future 
ate to do a complete adrenalectomy on the contralateral side. If one side is to 
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e lemoved, aside from the usual surgical precautions, no hormonal support is 
necessary. It must be borne in mind that these patients heal poorly and wounds 
disrupt easily. We have recently followed three hyperadrenal patients through an 
uneventful single stage adrenalectomy without any steroidal support. 

It is with the second stage that we are concerned. As a result of the surgical 
pi ocedure the patients proceed from a state of hyperadrenalism to one of hypo- 
adienalism with all the attendant metabolic effects. Therefore, the transforma¬ 
tion must be made gradual. Preparation in these cases proceeds as it does in the 
total adrenalectomy. For two days preoperatively we have given 200 mg. intra¬ 
muscular cortisone which is continued for several daj'^s thereafter, the length of 
time depending upon the clinical condition as well as the electrolyte and carbo¬ 
hydrate state. Following this, the dose of cortisone is gradually tapered down. 
Anjwvhere from 12.5 to 50 mg. a day is needed to maintain the patients. Some 
may require none at all. DCA is given on the day of operation and the first 
postoperative day. This is continued only if needed as judged b 3 ’’ the concentra¬ 
tion of sodium in the serum. This is summarized in table 3. 

3) Adrenogenital syndrome: The adrenogenital syndrome or adrenal virilism 
also concerns the genito-urinaiy surgeon. Here, too, the cause may be adrenal 
h3''perplasia or neoplasm. Due to the differences in the steroids elaborated b 3 ’’ the 
adrenal in this condition as compared to the Cushing’s syndrome the metabolic 
alterations are not at all similar and the operative procedure is attendant with 
different problems. The metabolic alterations in CHO, protein and electrolyte 
spheres are not present. These patients wdthstand surgery well, heal promptly 
and are no problem. In our e.\perience, very little or no hormonal support is needed. 
One word of ca,ution is necessary, and this must be stressed, adrenal carcinoma 
shov ing the mi.xed syndrome, namely’- elements of both the adrenogenital sym- 
drome and Cushing’s, should be handled like the latter. They differ from the true 
Cushing in that in addition to excessive corticoid secretion the adrenals are 
elaborating androgens as ivell. They’ must be prepared for operation with hor¬ 
monal support as outlined above. The patients ■n’ith benign adenomas, on the 
other hand, require no hormonal support. 

Being an internist, I should like to close this discussion w’ith a demonstration 
of how a medical adrenalectomy can be performed. As you know, ACTH stimu- 
ates the adienal corte.x and, conversely, cortisone or compound F inhibits the 
pituitaiy’ fiom secreting more ACTH. Thus, in patients w’ith adrenal virilism 
ue to ilateral adrenal hy’perplasia, the administration of cortisone results in 
an mdiiect decrease of adrenal secretion and at the same time the substitution 
o a moie noimal adienal steroid for the abnormal ones being elaborated in this 
sy’iidrome. 

When a carcinoma is present, on the other hand, cortisone is without effect 
upon the D-ketosteroids. We have one further piece of evidence to uphold the 
thesis that adrenal carcinoma is completely independent of pituitary stimula¬ 
tion. One of our patients with an adrenal carcinoma and Cushing’s syndrome was 
subsequently hypophyseetomized. This procedure had no effect on the course of 
the disease nor on the 17-ketosteroids. 
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WIOIS’S TIBIOR IN AN ADULT: REPORT OF A TEN YEAR CLTIE 

GEO. R. LIVERMORE 

Wilms’s tumor in the adult is rare and, as far as can be determined, the prognosis 
is even worse than in children. For these reasons, it was beheved that the follow¬ 
ing case report of a more than 10 year survival would be of mterest. 


C.VSE REPORT 


Mrs. C. F., a 37 5mar old white woman, first consulted us on June 16, 1941. 
She gave a history of hamng noticed a firm, round, nontender mass in her right 
loin shortly after the delivery of her only child in 1938. A diagnosis of floating 
kidney was made elsewhere and the patient wore a kidne}’' support until Decem¬ 
ber 1940, when she had an attack of right renal cohc. An exci'etor3' urogram 
showed a kinked right ureter which was believed to be the cause of her colic. 
She had no further attacks, but the mass graduallj’’ increased in size, and there 
was a sense of weight and dull aching pain in her right loin. The urine was never 
grossly bloody but a few red blood cells were present at that time. In January 
1941, the patient began to have fever without chills and her pain increased. The 
mass became markedly tender, and on Januar}'- 15, 1941 her local ph3'sician 
performed an exploratory operation at wliich time a perirenal abscess and a 
tumor mass were found. A biopsy was obtained of the mass and the abscess 
drained. The biopsy revealed IVilms’s tvunor. Past and famil3’- histories were non- 
contributor3v 


The ph3'sical exarrrination was ndthin normal limits except for the right lumbar 
region. The surgical incision was stiU draining mucopurulent material 5 months 
3fter the exploration. A firm, round mass the size of a medium grapefruit was 
felt below the right costal margin. It seemed continuous with the right kidne3v 
h was firmly fixed and nontender. Routine laborator3" studies were normal. 

Cj’stoscopy revealed chronic C3’^stitis with normal ureteral orifices. No. 5 
catheters were easily passed to both pelves with a moderate flow of clear urine 
com the left and none from the right. Indigo carmine appeared in minutes 
^^.d "'us deep in 4 minutes from the left. No d3m appeared from the right in 30 
®inutes. The x-ray of the kidne3’^s, ureters and bladder showed no stones and a 
urge mass continuous vith the lowmr pole of the right kidne3’' extending 1 inch 
c 0^ the crest of the ilium. The right pyelogram showed some dilatation of the 
peris and calyces (fig. 1). The lower ca^w was shortened and the entire pelvis 
pushed upward. The ureter was pushed over to the midline of the vertebral 
les. The left pyelogram was normal. Urine from the left kidne3>- showed 7 
r e blood cells and a few red blood cells per high powered field and staph3do- 
eocci grew on culture. 

x-ra3’^ treatments were administered b3'- Dr. Shields Abernatly from June 
' 0 July 2, i94i_ yijg patient received a total of 4100 r. through a 10 cm. cone 
portals, one anterior and one posterior, the factors being 200 Kv., 
0 ^ a., filter 5 mm. Cu., T. S. D. 60 cm. Treatments were begun at 250 r. per 
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day for two daj’-s and then increased to 300 r. per day for the rest of the course. 
There were no unfavorable side reactions. 



Fig. 1. Retrograde pyelogram. Note dilated pelvis. 



Fig. 2. A, Low power (XlOO) photomicrograph of one section through tumor. B, high 
power (X430) photomicrograph of same section. 

The patient was seen again on August 15, 1941, six ^yeeks after the last x-ray 
treatment. The tumor had decreased 25 per cent in size and was movable. The 
red cell count was 4,100,000 and the hemoglobin 88 per cent. A 500 cc transfusion 
was given prior to surgery. 
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On August 17, 1941 a right nephrectomy was performed. Because of the size 
and fixation of the tumor when first seen, we had planned a transperitoneal 
approach. The response to x-ray, howex'er, had been so satisfactory that the usual 
lumbar extraperitoneal approach was used ndthout difficult}’. The upper tiA’o- 
thirds of the kidney appeared normal but somewhat distorted. The tumor mass 
invoh’ed the lower pole and was the size of a medium grapefruit. It AX’as adherent 
to the vena cax’a for a distance of three inches but was easily freed and remox’ed 
(although I held mj’ breath while stripping it off the vem). The postoperath’e 
recovery was uneventful and the patient left the hospital on the tenth day. The 
wound was completely healed in three weeks. 

The pathological report b 3 ’Dr. X. E. Leake was Wilms’s embryonal tumor. This 
diagnosis was confirmed bj’ the Carcinoma Registry of the A.U.A. 

The patient was last seen on April 15, 1942. She had gained 15 pounds and felt 
in perfect health. There was no ex’idence of recurrence. A letter from her, dated 
January 30, 1952, states that she is “still well and doing fine.” She continues to 
hai'e periodic check-ups 11 years after the biops}’ by her local physician and 104^ 
years after nephi-ectomj’. 


DISCUSSION 

The rarity of Wilms’s tumor in the adult has led to numerous reports of in¬ 
dividual cases and considerable discrepancy as to the total number of such 
cases. 

The two most complete recent remews are those of Esersky, Saffer, Panoff and 
Jacobi* and of Culp and Hartman.- The former collected 53 cases, added three of 
their own and mention still another case, the fifty^-seventh, reported wliile their 
paper was in preparation. These authors include a table listing the age and source 
of their 56 cases. 

Culp and Hartman, in an even more extensive review, collected 97 cases from 
the literature and reported six of their OAA’n. The}’^ emphasize the difficulties and 
inaccuracies of such a review: Some cases had been Avrongl}' included in previous 
iCAiews due to misinterpretation; other cases, masquerading under different 
titles, had been overlooked. They found over 50 different names applied in the 
erature to embryonal renal tumors. They suggest the name “embryonal 
nephroma” for the entire group, Avhich they’ then subdiA’ide into tumors of cortical 
°ngin, mesoblastic nephromas,” and those of pehuc origin, “mesonephric 
nephromas.” They further subdiAuded the mesoblastic group into carcinoma, 
sarcoma, mixed, and undifferentiated ty'pes. On the basis of their studies of the 
'tology and the A'ery similiar clinical behaA-ior of these subgroups, they’ belieA’e 
nt they' haA’e a ccommon pathogenesis and probably’ all arise as the mixed type, 
I'nth subsequent preponderance of one or the other cell type. They also belieA’e 
‘ ®iust, if not all, sarcomas arising in the renal cortex are embry’onal tumors, 
ulp and Hartman collected at least 143 mesoblastic nephromas. There Avere 
^nAeial possible” cases and one AA’hole reA’ieAv of 35 cases had to be omitted as 

• Siiffcr, S. H , Panoff, C. E. and Jacobi, M.; J. Urol., 68: 397, 1947. 

0. S. and Hartman, F. AV.: J. Urol., 60: 552-76, 194S. 
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its authors made no distinction between cortical and capsular sarcomas although 
both types had been included. The mixed cell type, iucludhig classical Wilms’s 
tumors, was the most common morphological variant with 97 cases from the 
literature plus 6 added by the authors. They fail to present an actual list of the 
97 cases, but their veiy complete bibhograph 5 ’^ is suhdhdded according to cell 
type. Even so, it is impossible to count 97 cases despite the fact that some authors 
reported up to 4 cases. 

To add further to the bibliographic confusion, Culp and Hartman do not 
include the 3 cases of Eserskj'-, Saffer, Panoff, and Jacobi, nor do the}' include in 
the bibliograply 7 other cases cited by that group (Lubarsch [4 cases], hlaas, 
J. J. Moore, and Nicholson). Since Culp and Hartman list the cases they pur¬ 
posely excluded from their series, it seems likel}’^ that these 7 cases were over¬ 
looked by them, a possibihty they freely admitted in their introductory remarks. 
Therefore, it is impossible to state just how maiy cases of "Wilms’s tumor in the 
adult have been reported without further exhaustive study of the literature. 
Should this be attempted agam in the future, we believe that a nearly accurate 
report cair be made bj' integrating the bibliographies of these two papers. 

The overall prognosis of '\i\''ilms’s tumor is notably poor, and the general im¬ 
pression is that it is even worse in the adult. Culp and Hartman- in 1948 were 
able to collect only 8 suridvals of 3 or more years from 97 adult cases. At the time 
of their inquiry (1947), 4 patients had lived 15, 11, 8, and 6 years at a time when 
the patient reported here had survived but 5 j'ears. 

X-ray has long been used with good result in the treatment of Wilms’s tunioi. 
No 5-year cures have followed its use alone, but combined with surgeiy it seems 
to improve the prognosis and often to make otherwise inoperable lesions operable. 
Ladd^ believes that transperitoneal nephrectomy can be safel}’’ performed ni 
almost all cases of IVilms’s tumors without preoperative radiation which vastes 
valuable time during which further extension of the tumor ma}' occur. His 
opinion must be respected because of the superiorit}' of his results over those oi 
other comparable series; however, it has been suggested^ that the average surgeon 
confronted with the usual Wilms’s tumor occupying one-half or more of the ab¬ 
domen might not perform a primary nephrectomj' with the facility of Dr. Ladd 
and might obtain better results after preoperative x-ra}’. Indeed, tliis seems the 
treatment of choice with most authors if the diagnosis can be made. The poorer 
prognosis in the adult has been attributed to the failure of diagnosis and conse¬ 
quent failure to make use of preoperative radiation. W'^e are certainl}' of the 
opinion that preoperative x-ray was of great benefit in our case. 

The preliminaiy biopsy was also a decided help to us, for without it, -x-my 
therapy might not have been used. One would certain!}' not, however, go so far 
as to recommend such a procedure because the possibility of further dissemina¬ 
tion of so malignant a tumor by the biopsy far outweighs its advantage. The 
patient would also be subjected to two operations in complete disregard of Ladd’s 
opinion that the prompt total removal of the tumor is the best treatment anyway. 

= Ladd. tv. E. and tVhite. R. H.: J. A. M. A.. 117: lSoS-lS63, 1941. 

< tVcisel, tv., Dockcrty, M. B. and Priestley, J. T.: J. Urol., 60: 399-413, 1943. 



•n’lLMS S TUMOK IK ADULT 


145 


Indeed, there are several factors about the present case which would lead one 
to anticipate something quite different from the happj' outcome which obtained. 
Over 3 years elapsed between appearance of the mass and nephrectom 3 L The 
tumor was incised for biopsj' 5 months before definitive treatment. Finalljq the 
operative wound still presented a draming sinus when the patient was fii’st seen. 
It is interesting to speculate whether the inflammatoiy reaction accompanjdng 
the perirenal abscess might not have been a factor in keeping the tumor locahzed 
in the face of the other more apparent factors favoring its dissemination. 

SUJDLABY 

A case of Wilms’s tumor in the adult has been presented. SjTnptoms (mass) 
ivere present 3 v'ears before nephrectom}', and a biops\’ was perfonned 5 months 
before definite treatment was instituted. Preoperative .x-raj' therapv- was utihzed 
followed by extraperitoneal nephrectomj'. The patient is ahve and well over 10 
jears after surgeiy. Long sundvals in 4 cases of Wilms’s tumor in the adult were 
found in the literature. Two cases had alreadj’’sur\dved 11 and 15 jmars in 1947. 
T^o other cases had lived 6 and 8 ymars respectivelj'' at that time, and if still 
alii e represent longer sundvals than the present case. 

iffc/.-Hiau Arts Bldg., ilfemp/n's 3, Tenn. 
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SILENT ADENOCARCINOMA OF THE KIDNEY WITH SOLITARY 
AIETASTASES OCCURRING IN BROTHERS 

CARL RUSCHE 

Barney and Churchill in 1939, and Hager in 1941, reported before this societ}' 
an instance of silent adenocarcinoma of the kidney (hypernephroma) with solitar}' 
metastasis in whom a successful removal of both parent and metastatic lesion 
was accomplished. 

_ The Amgary of metastasis of hypernephroma is Avell-recognized and while 
distant metastases may occur in almost any bodily structure, the thorax and 
cranial contents appear most vulnerable. The singular capacity of giving rise to 
a solitary metastasis, and the development of a metastasis manj’' 3 ’’ears after the 
remoA al of the primarj’- tumor, are features of unusual distinction. Since they 
haAm the same genesis both the primary and secondary lesion are sIoav and indolent 
in their growth. Recent literature attests to unusual interest, and to the evolve- 
ment of certain criteria AARich Avould extend the application of surgical procedures 
to those indiAuduals who in the past have been depriAmd of more radical treat¬ 
ment. This is of particular import in the field of brain surgery. It has been esti¬ 
mated that approximately'’ 10 per cent of all hy’^pernephromas metastasize to the 
brain and in the majority, the lesion appears single. 

Stortebecker of SAveden reported a group of 19 cases AA'ith metastasis to the 
bram from hypernephroma of Avhom 17 AA'ere operated. The surgical mortality 
AA as 30 per cent. One patient liA'ed 14 j’^ears folloAving the brain surgery. The most 
fa-A'orable prognosis appears to be in those cases in which a nephrectomy AA'as done 
piioi to the dcA'elopment of symptoms denoting cerebral inA'olA’’ement. Obviouslyi 
AA'heie general metastases are eA'ident, nothing is gained bj’’ operating on a cere¬ 
bral metastatic tumor. 

An instance of silent adenocarcinoma of the kidney, occurring in brothers in 
AA-hom the cardinal symptoms emanated from the metastatic lesion, is recorded. 


CASE BEPORT 

Case I. R. D., a physician, 33 years of age, consulted us September 7, 1940; 
complaining of an insidious onset of fatigue, malaise, perspiration, slight Aveight 
loss, and pain in the right scapular region and in the left thigh. The duration of 
the sj'mptoms aa'us 3 months, during AA'hich time he had been examined by an 
internist and an orthopedist. They AA'ere unable to arriA'e at a diagnosis. 

The patient s mother died at 52 j’’ears of age of coronary thrombosis; his father, 
0 brothers and 3 sisters AA-ere liA'ing and Avell. The past history concerning his 
pateinal and maternal grandparents AA'as not aA'^ailable. The past history Avas 
irrelcA'ant except that the patient specialized in diseases of the chest and the 
clinical symptoms Avere closely allied to those of tuberculosis. 

Physical examination reA'ealed a AA'ell-deA'eloped and nourished man aa’Ro aa'US 
peispiiing profusely. The temperature was 99.8 degrees, and blood pressure 
115 diastolic and 75 systolic. The pain in the right shoulder was especially marked 
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upon external rotation of the arm. Slight bilateral enlargement of the inguinal 
glands was present. The abdomen revealed no rigidity or tender points. The left 
kidney was palpable. The prostate was entirel 3 ' normal. Urinal 3 'sis was chemicall 3 ' 
and microscopicall 3 ' negative. The blood demonstrated 4,250,000 eiythroc 3 '-tes. 
l.mphocxies 5,700, and hemoglobin 75 per cent. 

Roentgenographic examinations of the pelvis, kunbar spine, hips, femurs and 
skull were normal. However, the chest films, which showed normal lung fields, 
demonstrated an area of diminished bone densit 3 ' in the tenth rib on the right 
side near the posterior axillary line. A biops 3 ' taken from the area showed the 
tumor tissue invading the bone maiTow of the rib and occup 3 ’ing spaces between 
the bone spicules. The tumor rvas composed of large pol 3 "hedral cells haxdng an 
abundant granular to foam 3 " c 3 i;oplasm and large h 3 'perchromatic vesicular nu¬ 
clei in which one or more nuclei were large and prominent. 


Fig. 1 
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celk-^®Pi'cs6iitative section of lesion from tenth rib on right side. Masses of tumor 

'ayading marrow between bone spicules. B, photomicrograph of renal tumor, 
papillary arrangement of polygonal and cuboidal cells with granular cytoplasm, 
marked variation in size and shape of nuclei. 

The tumor cells were arranged in an indefinite papillaiy arrangement in con- 
istinction to an alveolar formation, although most of the tumor cells were in 
ge masses between the bone spicules. Mitotic figures were occasionalh' seen, 
^^usiderable hemorrhage was present in the tumor, with reactionaiy osteitis 
osa at the margin of the lesion. The histological diagnosis: metastases to the 


1 rom a granular cell papillaiy t 3 y)e of adenocarcinoma of the kidne 3 ' (fig. 1, A). 
• ^ ^ of the biopsx’' examination, although there were no S 3 Tnptoms or find- 

of a renal lesion, a c 3 "stoscop 3 ’' and I'etrograde p 3 'elograms were carried out. 
'e biadfjgj, was normal; clear jets of urine appeared from each ureteral orifice, 
and introduced without obstruction. The function was satisfactoiy 

Th specimens were negative. The right kidne 3 ' and ureter were normal, 
e eft renal shadow was enlarged, irregular, suggesting lobulation. The calyces 
6re clubbed and dilated. The lower minor ca^-x was elongated with a sickle- 
■- 'aped deformit}' consistent udth a tumor of the kidnev. 
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Removal of the solitary metastasis in the rib and left nephrectomy ivere ad¬ 
vised. The patient refused surgeiy. The clinical course was rapidly downward, 
with death occurring 5 months after the diagnosis was confirmed, making a total 
of 8 months subsequent to the onset of the bizarre symptoms. 

The necropsy revealed an adenocarcinoma of the left kidnej’’ with metastases 
to the ribs, vertebral bodies and liver. There were no pulmonary or brain metas¬ 
tases. Microscopic section from the renal tumor showed large polygonal cuboidal 
cells, the majority'' of which had an abundant amount of acidophilic cy'toplasm. 
There rvere occasional areas containing clear cells. The tumor for the most part 
had an alveolar arrangement, although in some areas there was a tendency to- 



^IG. 2. Boentgenogram of skull shoeing defect in occipital area. 

ward papillary arrangement. There were a few mitotic figures present, although 
there were numerous giant cells. Ther’e rvere many degenerative changes ranging 
from pyknosis of nuclei to cy'stic hemorrhagic degeneration of large areas. The 
large cy'^sts were lined by a srrrgle layer of flat epithelium (fig. 1, B). In the liver 
metastases, the tumor retained its alveolar form but in the lesion, the tumor cells 
■were solidly’' packed and the alveolar arrangement was not present. 

Cose 2. The next younger brother consulted his family phy'sician August 20, 
1942, fifteen months subsequent to the death of his brother. He was 31 years of 
age, and complained of headaches of sufficient severity, frequency’" and duration to 
interfere with his work as an attorney. Concomitant with the headaches, the 
patient noticed a small, soft, painless swelling in the right occipital region. Be¬ 
cause signs of inflammation were not present, the diagnosis of a wen was made. 
A local excision was attempted in the phy’-sician’s office and a profuse hemorrhage 
was encountered which required pressure bandages for control. 

Roentgenograms of the skull disclosed a defect above the suture line on the 
right side between the occipital and parietal bones. The borders were smooth, 
consistent with a benign tumor (fig. 2). 

To confirm the diagnosis, a biopsy of the tumor was performed. The sections 



ADEXOCARCIXOIIA OF KIDXEY 


149 


disclosed small, irregular polygonal epithelial cells, ■which had a clear to foamy 
cytoplasm with ver\' small, circular h 3 ’^perchromatic nuclei. In a few areas, the 
tiunor was solid and the tumor cells packed tighth' together, supported by' a 
scarce!}' perceptible, fine fibrous stroma in which coursed occasional capillaries. 


Fig 3. Photomicrograph of tumor from skull showing pseudoalveolar arrangement of 
tMor cells mth foamy cytoplasm and small hyperchromatic nuclei, fine supporting fibroses, 
stroma and small areas of hemorrhage 
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tumor ^ ®*'uteral pj elogram revealing filling defect in left renal pelvis suggestive of a 

Th 

tiet portion of the tumor was hemorrhagic. The hemorrhage occurred 

een groups of cells giring them an alveolar appearance and occasionally the 
siv of small cyst formations Elsewhere the hemorrhage had been exten- 

clot normal .structure of the tumor w as destroyed and replaced by blood 

n areas the clot u as old enough to have undergone fibrosis and calcification 
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The histological diagnosis indicated metastases to the skull from an adenocar¬ 
cinoma of the kidnej" (fig. 3). 

In view of the bizarre course of his brother’s illness, a complete ph 3 ^sical e.xami- 
nation, including detailed study of the urinary tract, rvas advised. 

The patient was in good physical condition. Over the right occipital and poste¬ 
rior parietal region, there was a tumor 4 bj'’ 4 cm. in diameter. A definite pulsation 
vas evident. The temperature was 99 degrees; blood pressure 120 diastolic, 75 
systolic. There Avas no rigiditj'’, tender points or masses present in the abdomen. 
The prostate Avas normal in size and consistency. Urinalysis aa^s negative, and 
the blood count shoAved 4,780,000 erythrocytes; hemoglobin 94 per cent; leuko¬ 
cytes 8,300. 

Cj’'stoscopic examination i-cAmaled normal bladder findings AA’ith clear jets of 
urine from each ureteral orifice. IntraAmnous indigo carmine appeared from each 
kidnej^ in 6 minutes in good concentration. The separate urine findings Avere 
negative. Retrograde pimlograms shoA\md a normal right kidney and ureter. The 
left renal pehds shoAved a filling defect between the upper and middle major 
calyx AAuth narroAAdng and elongation of the middle calyx consistent AA'ith a corti¬ 
cal renal tumor (fig. 4). Due to the rather adAmnced lesion in the skull and the 
uncertainty of a complete remoA'^al, left nephrectomy and e.xcision of the cranial 
lesion AA'ere not adAUsed. The occipital tumor increased rapidly in size and at the 
time of death, one 3'’ear from the time of diagnosis, it Avas 16 by 18 cm. in size. 
The mass Avas soft, slightly tender, and pulsation aa'us noticeable AA'hen touched. 
A large mass deA^eloped in the left flank, AA'hich Avas firm, fixed, consistent Avitli a 
large renal tumor. Consent for necrop.sy AA'as not granted. 

COMMENTS 

The phenomenal occurrence of-tAAm brothers AA'ith distinct metastases due to 
silent lenal adenocarcinoma seems AA'orthy of comment. 

The diagnosis in both instances AA'as established by histological eA'idence of 
osseous metastases; in one case the rib, the other the skull. Neither patient mani¬ 
fested signs or symptoms of urinary tract disease. 

The account illustrates the difficulty’' of diagnosis of renal malignancy AA'hen the 
piedominating symptoms are not related to the urinary tract. It further empha¬ 
sizes the importance of excluding the kidney's in those instances in AA'hich the 
A'ague and A'ariable symptoms, knoAA-n to occur AA'ith silent carcinoma of the 
kidney', exist. 

To these obscure and unorthodox manifestations, especially' in those of close 
relationship, might be added the factor of heredity. The presence of the disease 
in brothers may' be a coincidence. Yet the knoAA'ledge of its occurrence in one 
might IraA'e been a clue as to its possible existence in the other Perhaps it is more 
than chance that in both patients the corresponding kidney AA'as the site of the 
malignancy'. 

A re-eA'aluation of treatment at this time rather strengthens the conA'ietion 
that an attempt to remoA'e the brain tumor in the second case should haA'C 
been made. 

Taft Bldg., Hollywood, Calif. 
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Hj^pernephroma or adenocarcinoma of the renal cortex rarely occurs among 
children. In 1938 Ladd‘ stated, ‘AVe have not encountered a single example of 
hj^pernephroma in the last 20 years at the Children’s Hospital. From a stud\ 
of the literature it appears likely that a true hj'^pernephroma is of very laie 
occurrence in infancy and childhood, and that the term hj'^pernephroma has 
been used loosely to designate an embiyoma of the kidnej”^ in many instances. 

Bell- stated, “About 95 per cent of the carcinomas (adenocarcinomas of the 
cortex, hypernephroma) develop in persons over 40 jmars old, and it is doub u 
whether this tumor ever occurs in children. The renal tumors of the first deca e 
are nearlj'' all of the IVilms type and very few tumors develop in the second an 
third decades.” 

Hellstrom^ reported a case of hypernephroma in a child IM years of age. 
He stated that the pathologic specimen disclosed fibrosis as a result of roentgen 
ray therap 3 ’- and cells typical of hj-^pernephroma. There had been a mai ’e 
reduction in the size of the mass after four daj'S of preoperative roentgen theiapj 
which is rather unusual for hj^pernephroma. In 1905 MacCart}^ reported a case 
of hypernephroma in a child 2)-^ years of age which at necropsj'^ proved to be a 
tumor arising from the adrenal gland. Melicow® reviewed 199 renal tumois an 
noted that the jmungest patient with h}'’pernephroma was 30 jmars of age. 
As the literature seemed rather devoid of authentic reports of hj’^pernephionia 
developing in a child it was thought worth while to describe the clinical an 
pathologic details of 2 such cases observed at the Majm Clinic. 


REPORT OF CASES 

Case 1 .—An 8year-old bo 3 ’^ was registered on .lanuaiy 3, 1950, because of 
abdominal enlargement which had first been noticed b 3 ’^ his mother 2 mon i 
prior to his admission. The mother stated that except fora chronic, nonproducti'O 


' Ladd, W. E.: Embryoma of kidney (Wilms’ tumor). Ann. Surg., 108: 885-902, tp®', ■ . 
" Bell, E. T.: Tumors of the Kidney's. In: Tc.xtbook of Pathology. Ed. 5, Phdadelp 
Lea & Febiger, 1944, pp. 671-673. " , , „incm 

’ Hellstrom, Per: Em mit gutem Resultat operierter Fall von Hypernephrom bei cii 
l}<; jahrigen Kinde. Acta paediat., 26:217-220, 1939. _ . , 

MacCarty, W. C.: Ein Fall von malignem Hypernephrom bei einem Kinde. Berl. Ki 
3Vchnschr., 42: 115, 1905. . ,. 

‘ Melicow, IH. M.: Classification of renal neoplasms: Clinical and pathological stuu. 
based on 199 cases. J. Urol., 61: 333-3S5, 1944. 
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cough of 2 years' duration the child had enjoyed good health. In December 
1?49. the home physician administered a series of 9 roentgen-ray treatmeni 
to the left renal area but these did not grossly alter the size of the mass. Diirin 
this period the child remained relatively asxTnptomatic but sufi'ered a loss of / 
pounds (3.2 kg.). The results of physical examination were essentially negative 
except that the patient appeared chronically ill and presented a large, firm, 
nontender, smooth mass which filled the left flank and left side of the abdomen. 
The results of laboratorv examinations including urinah'sis, studies of serum 
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. Dg. 1 (case 1). Operative specimen showing large encapsulated hj^ernephroma involv- 
lower pole of left kidney. 

^nd a blood smear, determination of sedimentation rate and hemoglobin read¬ 
ings were within normal limits. Roentgenograms of the thorax did not reveal 
etidence of any abnormality. -\n excretory lu-ogi-am revealed a large mass in 
5he left upper abdominal quadrant and a calyceal deformity of the left kidnev 
iihich was consistent with an expanding intrarenal lesion. 

At operation on January li. 1950. performed through a left rectirsincision, a 
large neoplasm was removed from the left kidney. The pathologic specimen 
iieighed 1.050 gm. The lower pole of the kidney was expanded in a globular 
fashion by an encapsirlated solid tumor which measitred 15 by 15 by 12 cm The 
rapsule of the kidney was rather tense over the sitrface of the tumor but was 
hot invaded. On section the tumor appeared as a degenerating, necrotic yellowish 
mass which had the gross characteristics of h.vpeniephroma. The tumor invaded 


w bti 1 





Fig. 2 (case 1). a, Alveolar arrangement of large clear epithelial cells is 
of hj’pernephroid carcinoma (hematoxylin and eosin, X300). h, Papillary 


01 nj’pernepuroia carcinoma uiemai-oxyiin ana eosin, aouu;. o, xupnmi^ I osin 
herein depicted further supports diagnosis of hypernephroma (hematoxylin and e 
X60). 

tecture in manj^ places (fig. 2, a and h). The appearance was definitelj' glandular. 
Stroma was scantx' but surprisingly vascular with areas of hemorrhage occurring 
in many fields. Focal calcification was a noteworthj^ feature in manj’^ sections. 
The individual neoplastic cells were large, averaging perhaps two or three tunes 
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the size of eiythrocytes. Nuclei were large and round with finety granular 
chromatin and mitotic spindles were easily located. The c 3 doplasm was large 
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Fig 3 (case 1). Presence of tat in tumor cells is shown here by dark staining (hematosy 
Im and eosin, X60). 
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Fig. 4 (case 2). Hypernephroma involving upper pole of right kidney. Note largo throm 
ous within tumor. “ 

in amount and the limiting membrane sharp so that many of the cells liad 
definite polygonal outlines. A certain number of the cells e.vhibited a fine cyto¬ 
plasmic granularity, the granules being somewhat eosinophilic. Other cells 






U? .>V . :A 

Fig. 5 (case 2). a, Fibrous septa divide this microscopic field into a number 
units which are composed of pale-staining pol 3 'gonal cells. Adenocarcinoma, grade 2, «)• 
pernephroma tj-pe (hematoxj-lin and eosin, X50). b, Note details of certain nests of iare > 
clear, lipoid-laden carcinoma cells (hemato.xjiin and eosin, X250). 


The postoperative course was uneventful and the patient was dismissed fro® 
the hospital on the twelfth postoperative daj'. Subsequent inquiiy eight months 
after operation found the patient to be in excellent general health. 

Case 2. — -V 14-3’ear-old hot" was seen in 1929 with a histoiy of intermittent, 
dull aching pain in the right upper abdominal quadrant of eight months’ dura- 
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tion. One episode of hematuria had been noted. Phj'sical e.xamination disclosed 
a movable, nontender mass the size of a grapefruit in the right upper abdominal 
quadrant. Excretorj^ urography showed that the right kidne 3 ’- was not function¬ 
ing. Calcification in the right renal area was e\ddenced roentgenographically. 
Retrograde pj'elogi'aphic studies revealed a deformit}’^ of the catyces consistent 
with a renal neoplasm. The results of laboratorj’’ e.\aminations were within 
normal limits. 

Surgical exploration revealed a large neoplasm of the right kidnej’' ivhich was 
removed. The pathologic specimen consisted of the right kidnej" which weighed 
540 gm. and measured 10 b 3 ’^ 8 b 3 ^ 10 cm. Gross involvement of the renal veins 
by tumor was evident (fig. 4). It was estimated that 80 per cent of the renal 
substance was destro 3 ^ed. The microscopic picture was essentiall 3 ’' the same as 
that described in case 1 (fig. 5, a and b) 

Postoperativel 3 ’’ the patient received 10 hours of treatment with radium and 
two roentgen-ra 3 ’’ treatments. The patient was rather well for about a 3 ’’ear at 
which time metastasis developed and he died within a few weeks. 


COMMENT 


.A.pproximately 80 per cent of primar 3 ’^ malignant renal neoplasms are adeno¬ 
carcinomas of the h 3 "pemephroma t 3 'pe; 12 per cent are carcinomas of the renal 
pelvis; 5 per cent are AVihns’s tumors, and the others are leiom 3 ’osarcomas, 
fibrosarcomas, liposarcomas, and so forth.® Wilms’s tumor is perhaps the com¬ 
monest primary malignant abdominal neoplasm of children but its occurrence 
among adults is rarel 3 ’^ observed. Conversel 3 q as alread 3 ’’ pointed out, h 3 'per- 
nephroma rare^’’ affects persons who are less than 30 3 "ears of age. It is extreme^’' 
unusual for malignant renal neoplasms of any sort to develop in persons between 
the ages of 10 and 30 3 'ears, and in the literature we have not found an 3 ' un¬ 
questioned examples of h 3 '^pernephroma among children. One might well in¬ 
quire into the possible reasons wh 3 " age is such a decisive factor in the genesis of 
these growths. 

H3-pei'nephromas are regarded as arising from renal tubular epithelium and 
usualh" attain considerable size prior to producing s 3 Tnptoms. In cases in which 
the}' have been discovered in incipient stages the difificult}' in separating them 
from renal adenomas has been so great that the adenomas have been regarded 
as being important precursors." The development of renal adenomas is in itself 
a slow process, often based on arteriosclerotic destruction of glomemlar units 
"ith secondaiy c 3 'stic dilatation and proliferation of their associated tubular 
apparatus. Such arteriosclerotic changes are a hallmark of advancing 3'ears and 
are rarel}’ observed in childhood. Pathologicalh* as well as clinicalh', the change 
from adenoma to metastasizing h 3 'pernephroma is slow and insidious. Bell’s* 
e.xperience with a metastatic lesion which measured 1.5 cm. in diameter is 


' McDonald, J. R. and Priestley, J. T.: Malipnant tumors of the kidnev; Sureical and 
prognostic significance of tumor thrombosis of the renal vein. Surg., Gvnec & Obst '77- 
295-.30C, 1943. ' ■’ 

• Cabot, Hugh andMiddl^on, W.: The relation of so-called .adenoma of the kidnev 
to carcinoma of tlic kidnev. Tr. Am. A. Gcnito-Urin. Surg., 31: 91-105 193S 

* Bell, E. T.. Tumors of the Kidneys. In: Renal Diseases. Philadelphia• Lea & Fehiver 

1940, pp. 411-42S. reoiger. 
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unique in this regard. He also observed metastasis of only 7 per cent of hyper¬ 
nephromas which were 5 cm. or less in diameter. The figure reached 83 per cent, 
however, when growths measuring 10 cm. or more were considered. 

We suggest that a hypothesis for the rarity of hypernephromas among children 
be based on the following 3 factors; 1) the observed infrequency of renal adeno¬ 
mas prior to the degenerative years, 2) the low growth potential of these adeno¬ 
mas and 3) the tendency for hypernephromas which are so engendered to remain 
as silent menaces until considerable size has been attained. 

SUMMARY 

Two examples are recorded of renal adenocarcinomas of hypernephroma type, 
occurring in children. We have been unable to find reports of comparable cases 
in the literature. 

The theory of origin from renal adenomas has been offered to explain the 
infrequency of hy^pernephromas during childhood since the formation of these 
adenomas appears to be related to aging processes. 
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EETEOPERITOXEAL LIP0:^L4 IX CHILDREN: REPORT OF 
CASE AND RE^TEW OF LITERATURE 

B. MAR YEN' HARVARD 

Fro": Ihc Department of Urologti. Ochsner Clinic and the Division of L rologu, Tulanc 
Universitg of Louisiana. School of Medicine. A fir Orleans 

Retroperitoneal lipomas are uncommon rumors reported to manifest them¬ 
selves clinically rvith greatest frequency in the fifth and sixth decades of life. 
Rarely do they reach clinical proportions in a child. Only S cases of retroperito¬ 
neal lipomas in children have been found in the medical literature. (Bork; 
Chotvn; Dalziel; Ehy: Kretschmer; Neumann: ^'aiitrin.) The case to be de¬ 
scribed brings the total number of recorded cases to nine. 

C.VSE REPORT 

B. A. P., a white girl aged 2 years and 6 months, was admitted to Touro In¬ 
firmary June 4.1949 because of earache, backache and fever of 24 hours' duration, 
sbe had a protuberant abdomen. 

Her developmental historj- was normal. No other members of the familj- had 
b^d protuberant abdomens. Except for a frequent infection of the upper respira- 
fot}' tract accompanied by fever and earache, the patient had been well. The 
iDotber stated that the child's abdomen had always been large. The patient had 
never complained of discomfort and had shown no signs of gastro-intestinal dis¬ 
turbance. She had a good appetite and normal bowel habits and appeared to the 
mother to be not remarkably different from her other children. 

Physical e.xamination revealed a normally developed, placid girl weighing 30 
pounds, with sh'ghtly flushed facies. Her temperature was 102F, pulse rate 110 
und respirations 20 per minute. Both eardrums were inflamed. The tonsils were 
enlarged and showed purulent folliculitis. The cervical nodes were palpably en¬ 
larged. The heart and lungs were normal. The abdomen was considerably protu- 
-rant. obviously more so on the left. A firm, smooth, movable, nontender mass 
filled the left half of the abdomen from the costal margin to the crest of the 
filum. The percussion note over it was flat and no bowel sounds could be heard 
O'Cr the left side of the abdomen. The remainder of the physical examination 
mvealed no abnormalities. 

The blood count indicated mild leukoctriosis and mild anemia. E.xamination of 
c unne and feces showed nothing remarkable. A roentgenogram of the chest 
^ as normal. 

Tuenty-foiu hours after the first injection of penicillin was given for the otitis 
_ la. the temperature became normal. A week later the child had another 
Section of the upper respiratorv tract, which asain responded to administration 
penicillin. 

int^” P’^^^pHon that the mass in the abdomen was a large Wilms's tumor, 
estigation was begun with excretorv- urography. A plain roentgenogram of the 
omen showed a mass approximately S by 15 cm. on the left side of the abdo- 
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meji displacing the small intestine upward and to the right. It contained no cal¬ 
cified areas and was separate from the spleen, which appeared to be normal. The 
outline of the left kidnej’' could not be identified. That of the right kidney was 
normal. The conti'ast medium appeared promptly and in normal concentration 
in each renal pehds. The left pelvis and the calj’^ces were displaced upward and 
medially and appeared to be rotated 90 degrees upon their anteroposterior a.xis. 
The remaining portions of the system visualized appeared normal except for 
rotation and displacement of the left kidney. The ureters were not visualized. 



B, left lateral view. 

Retrograde pt'elo-ureterograms (fig. 1 ) showed, in addition to these obsei'S 
tions, the left ureter to be deviated past the midline. No actual encroachmen 
upon or distortion of the caljmes was seen. The left kidne 3 '^ appeared to be sitting 
on top of a large mass. 

A diagnosis of retroperitoneal tumor was established. Because of the possi 
bilit.v of its being a Wilms's tumor, a preoperative course of roentgen ray "as 
gi\-en without appreciable change in the size of the tumor. 

At operation the left kidney was seen to be pushed upward, forward an 
medialb’ b}' a large, separate, encapsulated, fatt 3 % retroperitoneal mass. The 
tumor, which was attached to its upper and lower poles 63 ^ thin pedicles connecte 
to the paravertebral connectir-e tissue, was easih' remoi-ed. 

The tumor itself was a 3 -ellowish brown, encapsulated mass measuring 16 by 1 
bv IS cm. The cut surface ivas pale x'ellow and homogeneous e.xcept for a centra 
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Hi'ny iioiTolic nroa iibmil 5 cm. in diami'tov. 'Hu' microscopic picdnvc \vi\s Umt of 
well dilTcvcnlinlcd fi\l colls i\vmn{!,c(l around small capillaries with areas of fat, 
uccvo.sis. 'I'lic lumor was l\istolop,ieally heni}i,l^. 

Tlii'ce mouilis reuuu'al of the tumor the hab.v was eomplotoly well. 

UroRi'aais at that time showed that the left kidney had rc.sumed its normal 
iwsition. 


UKVIKW OF I.lTKltA’inniK 

'I'o n^y l<nowledj!,e tlu' earliest, recorded case of a relro])eriton('al lipoma in a 
child is that, of lamwers in ISUl; he siieces.sf\illy removed a pure lipoma wei|;lun{’ 
(i kfi. from the root, of the nu'.sentery in a hoy 7 years old. Abdominal distention 
and prominent ,sn))erficial veins had beem present, since early infancy. 

Dab,id report (><1 I lie ca.se of a pirl afi,cd S yimrs who presented the jucture of 
intestinal obsirnclion wit.h periodic vomitiuR and constipation as well as jn’orni- 
ncnl tortuons snperlicial abdominal veins. She died “in syncope” before (lie inil iai 
incision was com})let('d but the tumor was found to b(' a imre liiioma weighing: 
Ilf pounds, 

bark’s patient, a girl 1 ycnir old, is Ibe youngest on record to liave been oper¬ 
ated upon, Mlie had had a distended abdomen since early infancy. A imre lipoma 
‘‘thesize of the child’s head” was removc'd .succi'ssfully from tin* perirmial fat on 
llnMight, She was reported to be normal eighteen mouths later. 

Nrnmann removed a puri' liiroma weighing 7 pounds from the left retroperi¬ 
toneal space of a boy nearly ■! years old. 'rhe only manifestation, swelling of the 
ahdonica, had bc'cn iiresent fm' aliont, 1 year, d'he child was reported to be ss'cll 
five months following removal of the tumor. 

la Kay’s patient, a boy -1 ymirs old, the sym})toms bi'gan with sudden onsiM of 
plan in the hm’er inirl of the abdomen and acute urinary retention. J.aparotomy 
U'vcak'd a rctroiK’ritoiu'al librolijroma "the size of an orange” arhsing from tlu' 
legion oi il)(. saeriim. In addition there was a "lornlns” of the Idadder (probably 
II diverticulum) which with the pressure of the large tumor acconnlccl for the 
aiinavy symptoms, d'lie elilld wnns n’porled widl 2 ymirs lati'r. 

baulrin dcscrilied th(' ease of a girl .e) years old who had had abdominal hw<‘ 11- 
'"g, prominent abdominal veins and eon.stipation sinee slie was tl months old. 

e successfully removed a imre liimina weighing 7)-^ kg. from the root of (lie 
mesentery, 

Kictschmer reported the only malignant retroperitoneal Inmor in a cliild IhnI 
mve been aide lo find in tlie literature. 'I'he patient, a girl aged 2 years, had a 
i’"rlling ( 1)1 ()i(, j.jjriii <,)• (i)(, (ipdoiuen for 2 wimks. In addition, anorexia and 
“ vniadujr constipation and diarriica were notctl. 'Phe retroperitoneal lipoma, 
" nc'h meusnred 105 cm. hy 00 cm. by 00 cm., was successfully removed. 

hown rcpoi'iod sncccssl'nl removal of a lipomyxoma arising from the pelvis 
“m wcighiiijr oO'll gm. 'm a girl 2'^ years tdd. She had bad a large abdoimm foi' 
,*'**'’* yi'ins. She was reported well 5 years later, 
ic cliolojry of lipomas is unknown. According to having, "congenital ti.ssne 
’i<< ispositioii s('cms to Ix' an e.s.s'cniial factor in tlie origin of most lipomas. 'ThiK 
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predisposition may take the form of a disturbance of development of the fat 
tissue.” Support is lent to this view by evidence that the tumors were present in 
earliest infancy in 5 of the 9 reported cases. Lipomas do not usually grow rapidljn 
It is not inconceivable then to suppose that some of the tumors noted in adult¬ 
hood had their beginnings in small, inconspicuous, slowl}" growing tumors in in- 
fancjn According to Bell, lipomas occasionally grow with certain rapidity leading 
one to suspect malignant change. It may possibly have been just such activity 
that made two of these tumors appear suddenty. 

Retroperitoneal lipomas are encountered twice as often in females as in males. 
Six of the 9 reported cases were in girls and 3 m bo 3 ’^s. 

The ages of these children ranged from one to 8 5 mars. There are no reported 
instances of patients in the second decade of life operated upon for retroperitoneal 
lipomas. Such tumors begin to manifest themselves clinicallj’^ in the last years of 
the third decade and are encountered in greatest numbers in the fifth decade. 

Most pathologists, although reporting the majority of these tumors to be his¬ 
tologically benign, nevertheless inject a note of caution. It has been the expeii- 
ence of those dealing with these tumors in adults that manj^ have shovm foci of 
frank malignancj'’ at the initial examination. It is believed by some that a much 
higher percentage of these foci of sarcomatous change would be discovered 
more thorough study of the tumor were to be carried out. In addition, the recur¬ 
rence rate of the benign lipoma is high. 

The points of origin of the tumors in this series paralleled closelj' those repoite 
in adults. According to Maj’’o and Dixon, 80 per cent arise in the abdomen an 
the remainder arise in the pelvis. McLaughlin and Sharpe considered the peu- 
renal site as the commonest point of origin. In the present series one was repoite 
to have arisen from the perirenal fat, 2 from the root of the mesenteiy, 2 from t e 
pelvis, one from the paravertebral fat and in 3 the origin was not mentioned. 

In diagnosing these tumors one is confronted vdth the obidous differentiation 
between intraperitoneal and retroperitoneal tumors. Sj'mptomatically, the his- 
torj’^ is simply that of progressive abdominal enlargement vdth or without accom 
pan 3 ’ing s 3 TOptoms related to extrinsic pressure to \'arious intra-abdomina 
viscera. Radiologically, pure lipomas are said to be characterized in all cases by 
radiolucenc 3 " of the invohmd area and visceral displacement. In this latter phase 
urography is of inestimable value. Characteristically, pyelo-ureterograms wil 
reveal ureteral displacement as well as renal displacement and rotation. Depend¬ 
ing upon the position of the tumor there ma 3 '^ or ma 3 ’^ not be associated hydrone¬ 
phrosis or cabmeal distortion. 

Treatment is, of course, surgical removal of the tumor. If the tumor is encap¬ 
sulated, such as in the case herein reported, the operation presents no particular 
technical difficult 3 n However, man 3 '^ of these tumors are not encapsulated an 
present multiple ramifications. Because of their intimate association with retro¬ 
peritoneal viscera it is frequentR’^ difficult to remo\-e them entirely. It has been 
the experience of man 3 - that after such incomplete operations the tumor not onl) 
recurs but becomes increasingh- more malignant both histologicalb" and ana- 
tomicalhn 
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SUMMARY 

Retroperitoneal lipomas of clinical proportions rarely occur in children. The 
ninth case is presented and the 8 previousl 5 '' reported cases are brieflj'^ described. 

New Haven Hospital, New Haven, Conn. 
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ECTOPIC OPENING OF URETER INTO SEIMINAL ^TESICLE 

C. M. PASQUIER, Jr. and R. K. WOMACK 
From the Veterans Administration Hospital, Shreveport, Louisiana 

The following case report is thought to represent the eighth reported instance 
of the diagnosis during life of this rare but interesting anomaly. 

An investigation of the urinary tract in a young white man complaining of 
enuresis disclosed cystoscopic findings strikingly similar to those recently de¬ 
scribed by Hamilton and Peyton. Further study, as carried out by these two 
authors, led to the diagnosis of ectopic opening of the right ureter into the right 
seminal vesicle. 

Riba, Schmidlapp and Bosworth reviewed the literature in 1946 and found 
published reports of this anomaly in 32 autopsy cases and four clinical cases. They 
added a case of their own, diagnosed clinically, thus bringing the number of cases 
diagnosed during fife to a total of five. The sixth clinical case was reported by 
Engel in 1948, and the seventh by Hamilton and Peyton in 1950. 

The embryological origin of anomalies of this type has been clearl}" explained 
by Campbell. Between the fifth and sixth weeks of fetal life the ureteral bud and 
the Wolffian duct are attached to the urogenital segment of the cloaca. Later, 
these two structures are separated as the ureteral orifices are carried upward into 
the lateral angle of the trigone. Any’- failure of this normal separation might resu t 
in abnormal opening of the ureter into any of the structures derived from the 
Wolffian duct, including the seminal vesicle. 


CASE REPORT 

A 26 jmar old white man was admitted to the Veterans Administration Hospital, 
Shreveport, La. on January 16, 1951, complaining of enuresis. The latter con i- 
tion had existed since birth and he had received a discharge from the Army he 
cause of it. No other symptoms were referable to the genito-urinarj^ sj'stern an 
the medical history was otherwise negative except for the fact that the patients 
father and one of his brothers had a history of enuresis. Positive findings on 
physical examination were limited to the following points. Upon inspection o 
the genitalia there appeared to be a double external urinaiy meatus. One of these 
was placed in the usual location at the end of the glans penis, the other was \ en 
tral and slightly proximal to the former. However, more careful examination indi¬ 
cated the ventrally^ placed meatus to be the functioning one. The other termi¬ 
nated blindly several millimeters proximal to its opening. The prostate vas 
normal in size, shape and consistency^ A suggestion of some cymtic enlargement v as 
noted on rectal examination in the region of the right seminal vesicle. The bloo 
count on admission showed 14 gm. of hemoglobin, 4,920,000 red blood cells, 

Sponsored bv the Veterans Administration and published with tlie approval of the 
Medical Director. The statements and conclusions published by the authors are a r°Y| 
of their own study and do not necessarily reflect the opinion or policy of the 1 eterans -• 

ministration. ..... i , on m-o 

.Accepted for publication July 30, I'JoZ. 


104 



^ excretory urogram sho^sing large left kidney Xo evidence of right kidney. 

1 coiled within intravesicular mass after latter had been punctured vith 
bt dilated, tortuous right ureter demonstrated after injection of catheter. D, 

niinal vesiculogram sbo\nng communication bet^^een seminal vesicle and right 
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10,200 white blood cells, 71 per cent neutrophils, 25 per cent Ij'mphocytes, 1 per 
cent monocytes and 3 per cent eosinophils. Urinal 3 'sis, including microscopic 
examination of the sediment, was entirely normal. Serology was negative. 

Complete urological investigation was planned because of the history of enure¬ 
sis and the presence of the above described genital anomaly. Excretory urography 
demonstrated a Amry large renal shadoAv on the left with good function and 
normal filling of the pelvis and calymes on this side (fig. 1, A). However, there was 
no evidence of a renal shadow on the right or excretion of contrast medium even 
on delayed films. 

Cy'^stoscopy was performed January 25, 1951. The verumontaiium rvas moder¬ 
ately enlarged and inflamed. Considerable granulation tissue was noted in the 
posterior urethra. On the floor of the bladder, just proximal to the vesical neck, a 
large globular mass, estimated to be about 3 cm. in diameter, was observed. It 
appeared to arise from the right side of the trigone. The overlying mucosa had a 
normal appearance. On first impression it Avas thought that the mass might be a 
ureterocele. HoAveAmr, careful search, CAmn after the administration of indigo 
carmine, failed to disclose any eAudence of a right ureteral orifice. The left orifice 
was normal in position and appearance. The posterior urethra Avas inspected 
thoroughly for an ectopic ureteral orifice but none Avas found. SeAmral days later, 
cj'stoscopy^ AAms repeated, again searching carefully for a right ureteral orifice 


after injecting indigo carmine and again none was found. 

Because the cy^stoscopic findings so closely^ coincided AAuth those described by 
Hamilton and Peydon in their case report, it was decided to proceed along the 
same lines of iuA^estigation folloAA^ed by them in the Avork-up of their case. Accord¬ 
ingly^, on February 7,1951, cystoscopy AA'as performed under spinal anesthesia an 
the previously described globular mass in the bladder Avas punctured Avith a ball¬ 
point electrode. Thick, broAATiish material began to drain out as soon as the open¬ 
ing AA’as made. A 5F Avhistle-tip ureteral catheter was inserted into this opening 
and passed a distance of 25 cm. There AA’as a rapid drip of thick, broAA’nish, odor¬ 
less fluid from the end of the catheter AA’hich aa’hs then aspirated, removing about 
25 cc of material. Microscopic examination of the latter shoAA-ed innumerable dea 
sperm but no pus cells. Cultural studies AA’ere negative for pymgenic organisms anc 
acid-fast bacilli. A plain urogram showed the ureteral catheter coiled concentri¬ 
cally’, apparently Avithin the punctured cy'stic mass (fig. 1, B). Skiodan (12 cc of a 
40 per cent solution) AA-as injected through the catheter and another picture made 
(fig. 1, C), demonstrating a structure resembling a dilated and tortuous uieter 
extending upAA-ard from the region of the coiled catheter to the loAA-er margin o 


the right sacro-iliac articulation. 

On March 14, 1951, the patient was giA’en a spinal anesthetic, and the right 
A-as deferens AA-as exposed in the scrotum and catherized Avith a 4F olive-tip ure¬ 
teral catheter. A seminal A-esiculogram AA-as obtained by injecting 10 cc of 40 per 
cent skiodan into the catheter and A-ery clearly’ demonstrated a communication 
betAA-een the right seminal A-esicle and right ureter (fig. 1, D). The latter AA-as out¬ 
lined as high as the fourth lumbar A-ertebra, appearing to end blindly at that 


point. 



ECTOPIC XTRETER 


167 


Operation was performed on ^Nlarch 23. 1951. The lower right ureter was e.x- 
posed through a suprapubic midline incision and found to be markedly dilated 
and tortuous. Dissection was carried dotrnward, behind the bladder, t-isualizing 
the upper portion of the right semmal vesicle which also appeared quite dilated. 
In attempting to develop dissection further so as to expose the point of junction 
between the ureter and seminal vesicle, the former was accidentally detached 
from its lower insertion before this point could be reached. A hgature was placed 
on the detached end of the ureter which was then freed proximaHy as far as pos¬ 
sible. The right seminal vesicle was removed, and upon completion of this step, 
it was noted that a small opening was present in the base of the bladder. This was 
closed in layers with chromic catgut. The abdominal wound was repaired and the 
patient placed on his left side. The usual curved lumbar incision was made in the 
right flank. A right kidney could not be found. The ureter was identified lower in 
the wound and then traced proximally. terminating in a small, round mass, about 
3 cm. in diameter, thought to be a hypoplastic kidnet’. The latter structure and 
the entire right ureter was removed. The wound was closed in layers. 

The postoperative course was uneventful, both wounds healing by primaiy 
intention. The enmesis did not improve: however, this was not surprising in view 
0 ! the fact that psj’chiatric consultation obtained preoperatively had demonstra¬ 
ted an intelligence quotient of 71 and a mental age of 11. Moreover, it should be 
stated at this point that operation was performed with fittle or no hope of curing 
the condition of enuresis, but rather because it was believed that later trouble 
could be anticipated since communication had been produced between the 
bladder, the seminal vesicle and the dilated, blindly-ending right ureter. 

The pathological report on the surgical specimens stated that the structure at 
the prQ:!dmal end of the ureter contained varying numbers of tubules, some of 
them cystic, thought to be renal tubules. No glomerular structures were foimd. 
The ureter averaged 0.9 cm. in diameter and the muscularis showed marked 
^.'■pcrtrophy. The seminal vesicle was cystic and the walls showed muscular 
hj'pertrophy. 


StmiAKT 

A case of ectopic opening of the right ureter into the right seminal vesicle is 
presented. The kidney on the corresponding side was hj-poplastic. This is the 
eighth reported case of this anomaly diagnosed clinically. 
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FILLING DEFECTS OF URETEROGRAM CAUSED BY A VARICOSE 

URETERAL ^CEIN 

MICHAEL H. BERMAN axd HERBERT COPELAND 
Fiom the Uiological Section and Radiology Seivice, VA Hospital, Bronx, Rexv Yorl 

The purpose of this communication is to describe a previousl}’^ unreported cause 
of deformit 3 ’^ of an ureterogram which produced changes closel}’^ simulating filling 
defects due to intraluminal papillaiy tumors of the ureter. 

L. J. C. (BVAH No. 117 621) a white man, 57 jmars of age, was referred from 
another ^'’eterans Administration Hospital on Inlj”^ 22, 1949 for observation for 
recurrent multiple papillomas of the bladder, the first diagnosis of which was 
made 15 jmars prior to this admission. 

Plysical examination at the Bronx Veterans Administration Hospital revealed 
a poorty nourished man in no acute distress. No general phj-^sical abnormalities 
were noted. Excretion urograms showed normal kidne}’’ pehms and calj'ces. The 
right ureter was normal. The left ureter showed well defined indentations or 
filling defects on the medial aspect of its upper five centimeters. On cj^stoscopic 
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Fig. 1. Filling defect in left post trigonal area near left ureteral orifice. 

examination, the bladder was found to be the seat of four small papillary tumors 
found on the lateral wall (fig. 1 ). Biopsj’’ specimens were subsequentl}'^ reported as 
“benign papilloma.” Catheters were introduced into each ureter to 26 cm. without 
encountering obstruction and retrograde instillation of d}^ demonstrated the 
same filling defects in the proximal position of the left ureter as were seen in the 
excretion urograms (fig. 2, A). 

On August 1, 1949, the four papillomas were destro 3 md b 3 ^ electrocoagulation 
under spinal anesthesia. Ten da 3 ’^s later, in order to re-evaluate the left ureter, a 
No. 10 Braasch bulb catheter was again introduced into the left ureter and a 
ureterop 3 mlogram done, demonstrating persistent filling defects in the proximal 
ureteral segment. 

On August 26,1949 the left ureter was examined surgicall 3 ^ The left kidne 3 ' and 
upper two-thirds of the ureter were freed from surrounding structures. The medial 
and posterior aspects of the ureter were indented 63 ^ a curving, markedb^ adherent 
vascular structure, approximated half as wide as the ureter. Except for invagina- 
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tions of the ureter by this varix, the rest of the ureter appeared noiTual in all 
respects. Similarly, other peri-ureteral tissues did not reveal any abnormality. 
An attempt to trace this vein rvas unsuccessful; however, it appeared to originate 
from venous structures about the midportion of the ureter and to empty into a 
vein coursing on the anterior surface of the pelvis. 

The size, position and extent of this varicosity made the probability of its being 
the cause of the ureteral defects at once evident. This probability was strength¬ 
ened when palpation of the kidney pehus and upper ureter did not rei'eal any 
masses and when inspection and palpation of the pehdc and ureteral lumen 
through a wide incision did not show any groudhs. A lOF catheter was introduced 
into the ureter and passed without obstmction into the bladder. Again palpation 
over this catheter did not reveal any intraluminal masses. The spermatic I’ein was 



Fig. 2. A, filling defects in medial aspect of proximal ureteral segment. B. retrograde 
ureteropyelogram taken 9 months following surgery illustrates normal caliber of left ureter. 

identified and found to be normal. The varicosity was ligated with fine catgut 
suture at its end near the pehds of the kidney and incised. Xo attempt was made 
to excise the vein. The opening in the pelvis and ureter was sutured, the kidney 
replaced, and the wound closed in layers. The postoperative course was unevent¬ 
ful. A retrograde pj-elogram, performed prior to his discharge 14 daj-s later, re¬ 
vealed the absence of prerfous intraluminal defects. A normal appearance of the 
upper ureter was erfdent on pj-elo-ureterograms taken 9 months following 
surgery (fig. 2, B). 


DISCVSSIOX 

The presence of papillomatous lesions in the bladder associated with persistent 
filling defects in the ureter demands investigation of the upper urinarv tract. If 
a-'' i*: mo^t likely in such cases, the ureter is the site of tumors, radical surgerv must 
he performed. Knowledge of these facts led to the fallacious conclusion that the 
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clinical picture of this patient could be explained on the basis of upper ureteral 
papillomas with similar tumors in the bladder. 

At operation, a varicose vein involving the upper third of the ureter was found. 
This was adherent to the ureter within the peri-urethral sheath and ran an irregu¬ 
lar, winding course along its medial aspect. Furthermore, intramural examination 
of the renal pelvis and upper ureter through an incision showed no abnormalit}'. 
Antegrade passage of a lOF ureteral catheter through the ureter and into the 
bladder failed to encounter obstruction. Ligation of the varicosity was followed 
by a normal ureterogram. 

No explanation for the existence of the varicosity was apparent. Possibly 
changes in the involved ureteral vein similar to those changes in the internal 
spermatic vein -which lead to formation of a varicocele, might be applicable in 
this instance. In the case of varicocele, valvular incompetence, length of the 
vein and right angle insertion into the renal vein are considered causative factors. 
Similar causes may have played a role in this instance but could not be demon¬ 
strated. 

The differential diagnosis of filling defects of the ureter such as were present in 
this case must include ureteritis cystica; tuberculous ureteritis; chronic, nonspe¬ 
cific ureteritis; ureteral tumors both benign and malignant; and para-aortic lymph 
node enlargement causing extrinsic pressure on the ureter. In ureteritis cystica 
a greater degree of ectasia usually is noted. Increased irregularity and involve¬ 
ment of the lower two-thirds of the ureter would be expected. The scalloping effect 
would not be limited to the medial aspect. Also, ureteritis cystica is usually bi¬ 
lateral. Tuberculosis of the ureter involving the subepithelial tissue characteris¬ 
tically produces irregular narrowing of the lumen Avith zones of dilatation above 
the partial obstructions. The localization of the defects to the medial border as 
well as their suggestive extrinsic nature might tend to rule out papilloma as ve 
as other benign ureteral neoplasms. Para-aortic nodes rvhen large enough to 
produce pressure effect on the ureter Avould not be expected to produce such dis¬ 
crete scalloping. 

In retrospect, it is evident that the source of the multiple indentations in the 
upper ureter of this patient Avas extrinsic rather than intrinsic. An analogy ma} 
be draAAm betAveen this entity and similar extraluminal indentations of t e 
oesophagus caused by Amrices, noted roentgenographically. 

CONCLUSION 

A case report in Avhich Amricosities of the ureteral Amins exerted extrinsic pres¬ 
sure and produced filling defects in the ureteral lumen is presented. Since these 
changes simulated the filling defects in ureterograms caused by ureteral pap' - 
lomas and since thej^ Avere found in a patient aaLo had papillomas in his bladder, 
the correct interpretation of the roentgenological picture Avas not made before 
operation. The urologic and roentgenographic findings and the differential diag¬ 
nosis are briefly discussed. This is belieAmd to be the first report of such an entity. 
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ilEGALO-LTlETER AND RELATED CONDITIONS IN CHILDREN; 
REPORT OF SIX CASES 
JOHN K. ORMOND 

From the Henry Ford Hospital, Detroit, Mich. 

I wish to show you 6 cases of ureteral dilatation in children. Thi'ee of these I 
beheve to be true instances of megalo-ureter; one is defimtel}' on an obstnictive 
basis; and the other two I cannot classify satisfactorilj". These 6 cases are of 
interest because of their course and because of the t^Tae and results of the treat¬ 
ment they received. 

CASE REPORTS 


Case 1. Heniy Ford Hospital No. 103487. This patient came to our attention 
in 1928. He was then a handsome, ^ngorous, healthy appearing boy 6 years old 
and was brought to the Pediatric Department becanse of enuresis. On examina¬ 
tion pus was found in the urine and the phenolsuFonphthalein test showed 23 
per cent in 2 hours. He was found to have over 500 cc residual urine and a cj'sto- 


gram was made (fig. 1). Cystoscopj’^ disclosed a moderate degree of trabeculation; 
^dely open, but not rigid ureteral orifices; no diverticula. No valves or other 
obstruction of the prostatic urethra were found. 

About this time, Hinman had first described an operation for megalo-ureters. 
He recommended nephrostomj', straightening of the ureter, excision from the 
lower end to shorten the ureter, with re-implantation into the bladder. I ad%’ised 
that this operation be performed, but after consultation, the parents decided 
against anj' operation. We were able to follow this patient’s career until his death 
about 12 years later. I am indebted to Dr. Robert jMcAi’thur of Detroit for the 
details and for the pictures which I shall show. 

The patient developed normally; he was an athletic, social and intellectual 
leader in high school and college. The pjmria persisted all his life. This was be¬ 
fore the era of antibiotics. In the middle of his sophomore year, when he was 19 


. ears old, he one day found that his pencil dropped from liis hand. He immedi¬ 
ately took a train to Detroit, arrived at home at 7 p.m., was in coma bj" 11 p.m., 
and died the next day. An autopsy was done and I show you now the pictures of 
s unnarj' tract. Outside the urmar 5 ' tract no abnormahties were found (fig. 2). 
j you can see, the bladder while somewhat thickened, is not particularly en- 
arged and there is no obstruction at the orifice. The ureters are hugely dilated 
and tortuous and the kidneys are reduced to mere shells. 

H the patient had undergone an operation, would the result have been any 
a ter? Probabh' not. This boj'" was a source of pride and joy, tempered with 
ainxiety, to his parents for 19 years. He himself did not realize Iris condition and 
"ed a happy and successful life and died without pain or long drawn out illness. 

2. A baby girl was first seen at the age of 21 months; she was sent by 
'ar physician with a history of recurrent attacks of fever and pjairia during the 
P^t 3 months, and brought with her a cystogram wliich showed reflux up both 
'ireters. She was a small but healthj* appearing child. 
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showed reflux up the left ureter into a dilated pelvis; no reflux on the right but 
considerable dilatation of the upper two thirds of the right ureter and some 
dilatation of the pelvis. According to the indigo carmine test, the function of 
the right kidney was almost normal, but on the left it was diminished. 
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Our impression was that we had here an earlj' case of megalo-ureter: one in 
which treatment would be indicated, if ever. We had been impressed the fre¬ 
quent association of megalo-ureter and megacolon, and Svenson had published 
his work on the cause and treatment of the latter condition, and we decided to 
trj’ a somewhat similar treatment to the ureters of our patient. Operation was 
done first on the left side in the following manner; A rubber catheter. No. 12, 
was passed up the ureter, and the ureteral orifice circumcised and the intramural 
portion dissected free. The ureter was then drami dowm into the bladder and 13-^ 
inches of its lower end excised. A No. 8 catheter was then substituted for the 
Xo. 12 and the cahber of the ureter reduced by excision of a ribbon of ureteral 
wall as far up the ureter as we could reach, and the ureter repaired about the 
catheter. 



Fig. 3 


Convalescence was uneA'entful. Four months later cj^stoscopj’ showed the left 
ureteral orifice Andely open, drawm back of and above its former position. The 
right orifice showed larger than before and cj'^stogram showed apparent anatomi- 
cal improvement on the left (or operated) side but definite reflux and increased 
1 atation on the right. A month later C 3 mtoscopj'’ corroborated this. Because of 
e apparent improvement in the left and apparent deterioration on the right, 
re same operation was done on the right as had been done on the left. Again 
eoin alescence was uneventful. Cj'stogram 5 months later showed both ureters 
1 ated, possiblj’ a little more than before, but the pelves showed no further 
a ation. Cj-stogram 5 months after this showed much the same picture, 
e has had several sessions with fever and p 3 airia since. Her mother writes 
r® growing and seems veiw ivell between attacks, 
e best we can say in tliis case is that apparent^' the operation did no harm. 
^ a«c o. Hemy Ford Hospital Xo. 583114. When first seen the patient ivas 2 
cuough grown but rather pasty in appearance. Her urine was 
- "ith pus, and she had had frcquenr 3 - and poK'dipsia for more than a 
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j'^ear. Her sj'^stolic blood pressure was 140, hemoglobin 10.1 gm. per 100 cc of 
blood, nonprotein nitrogen 51. Urinalysis disclosed much pus and albumin and 
a specific gravity of 1.008. 

Cj'^stoscopy and cj’^stograms resulted in a diagnosis of megalo-ureter, with 
far advanced destruction of both kidneys, the right being more damaged than 
the left. The bladder showed some hj^iertrophy and the ureteral orifices vere 
■wddety open, but no obstruction could be demonstrated (fig. 3, A). 

At the first operation a left nephrostomj’^ was done and the redundant upper 
part of the ureter excised vdth re-anastomosis of the cut ends. So much improve¬ 
ment in her condition followed this that the same operation was done on the 
right side 10 weeks later. The nephrostomies closed without undue delay and 
for a time she was markedty improved. The urine became grossl}'^ clear, though 
it never became entirely free from pus cells. 

Later her condition deteriorated and a third operation was done. The lower 
ends of both ureters were excised; the caliber of each ureter was reduced by ex¬ 
cising a ribbordike longitudinal strip with repair of the ureter about a No. 12 
catheter, and the lower ends then drawn dorni into the bladder through the 
original site of insertion. 

Healing took place vdthout undue delay, and 11 weeks later a cj^stogram 
showed extensive reflux bilaterally into large ureters and into the renal pelves 
(fig. 3, B). This looks hke a failure. However, 11 months later (last December) 
she was in surprisingty good condition, vdth normal weight and height and vd 
clear urine. Urinal 3 'sis showed specific gravity 1.008; albumin, a faint trace, no 
sugar and an occasional pus cell in the centrifuged specimen. 

The treatment was unorthodox in that both ends of both ureters were excise , 
apparently with no bad result. We have certainlj’’ done this child no harm, oi 
she is in far better condition than xvhen we first saw her. How permanent this 
improvement may^ be is open to grave doubts, remembering the j^ears of vigor 
of the boj’’ described in the first case report. 

Discussion. I beheve all three of these are cases of true megalo-ureter. We ma} 
define megalo-ureter as a congenital condition in which are found dilated atonic 
ureters, with reflux on filhng the bladder; with consequent pehdc dilatation no 
in proportion to the ureteral dilatation; with no exddence of organic obstruction 
in the ureter, bladder or urethra, past or present; and with no associated neurologi 
cal condition such as meningocele or spina bifida. 

As we review the hterature, two things stand out: 1) manj"^ cases reported as 
megalo-ureter are reallj^ h5'dro-ureters on an obstructive basis; and2) truemegalo 
ureter is often associated with megacolon (Hirschprung’s disease) and mega 
esophagus. This association suggests that thej”^ maj'^ haxm a similar etiolog)'- 

The names most prominentty connected with the condition are: Saintu, PapiO) 
Legueu, Braasch, Ockerblad, Hepler, Hinman, Granville Crabtree, Eisenstaedt, 
Caulk, Meredith Campbell and E. W. Campbell. 

Five j’ears ago E. W. Campbell read before this society and in this place a 
paper on megalo-ureter. I quote from his conclusions: “Evidence has been gne” 
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to prove the existence of two distinctlj' diflfereut types of congenital nreteral 
dilatation, which are now temied megalo-nreter. It is suggested that the term 
megalo-ureter should be reserved solely for the enoimous congenital ureteral 
dilatations with atonic ureteral orifices and dilated renal pehds, the type orig¬ 
inally described by Saintu. 

Huge congenital dilatations of the ureter with normal teiminal spindles should 
be called congenital hydo-ureter, because obstniction is the most probable 
cause.” 


Since the appearance of this paper there have been some important develop¬ 
ments m this coiuiection. At that time there were 5 theories as to the etiology 
of this condition and since then another one has been added and may well prove 
to be the true e.xplanation. 

The five preidous theories were as follows: 

1) That a stricture of the ureter had been present, had been overcome bj" the 
progressive nreteral enlargement and had disappeared; 

2) That a valve had been present and had likewise disappeared; 

3) That there was achalasia of the ureter; that is, a dys-sjmchronization be¬ 
tween the peristalsis of the ureter and the relaxation of the outlet; 

4) That there was a neuromuscular disturbance of the ureter; and 

5) That there was a developmental anomaly in which the ureter retained its 
early embryological relative size. 

The rixth and most recent theoiy is the result of the work and observations of 
Siensoa of Boston. He showed definitely that the dilatation of the colon in 
Hirschprung’s disease is brought about by the congenital absence of the ganglion 
cells of Auerbach’s plexus in the tenninal portion of the sigmoid causing a lack 
of peristalsis hr that region and, in effect, an obstniction. Complete cures have 
eea obtained by' excising the tenninal portion of the sigmoid and then re-anas- 
fomizing the sigmoid to the rectum. Svenson and his fellow workers had their 
odeution drawn to megalo-ureter by its frequent conjunction with megacolon, 
and found in casesof megalo-ureter they studied, that there was a marked diminu- 
hon in the ganglion cells usually found concentrated around each ureteral orifice 
in the adventitia of the bladder. They suggest that there is, therefore, a mal- 
ni eloped parasj'mpathetic nerve supply to the bladder, resulting in lack of 
e rusor power, so that it fills up until the intravesical pressure causes empty’ing. 
le tieatment they tried was suprapubic drainage for several montlis, and after 
nt the use of manual compression of the lower abdomen when voiding. This 
Ctoulted in diminution in size of the ureters and in improved health of the pa- 
teh'^h solution of the problem of the etiology. Time will 

ow- pennanent the impi'ovement resulting from the recommended treat¬ 
ment A\ill be. It is not a cure—only palliation. And we are still left with the 
Problem of reflux unsolved. 

ill now desci'ibe three other interesting cases of ureteral dilatation in 
ciiildten. 

Henry Ford Hospital Xo. 511238. This boy was seen first at the age of 
"1 1 a history of nycturia, frequency and urgency since early childhood. Pus 
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had been found in the urine on many occasions. He was a sallow, anemic, under¬ 
nourished boj’'. The nonprotein nitrogen was 23 mg. per 100 cc blood and his 
hemoglobin 10.9 gm. per 100 cc blood. 

On cystoscopy what was thought to be an opening of a diverticulum was seen 
on the right. The ureteral orifices were not found and no indigo carmine ap¬ 
peared in 10 minutes. No valves were seen in the posterior urethra, but there 
seemed to be constriction of the orifice. Cystogram showed what could be inter¬ 
preted as a partial filling of a voluminous bladder or diverticula and partial 
filling of a very voluminous right ureter (fig. 4, rt). Excretory pjmlogram shoved 
nothing. 



Fig. 4 


Suprapubic cj'stostom}’' was done and the patient was sent home, to letuiii a 
intervals to have the tube changed. At the end of 5 months he had gaine 
pounds in weight and looked and felt well. His nonprotein nitrogen vas norma 
and the phenolsulfonphthalein test showed 8 per cent in 1 hour. Cystograms 
showed huge distended ureters and marked hydronephrosis (fig. 4, B)- 
urethral resection of the bladder neck was done, following Avhich he voi e 
freely, vdth a good stream and the cystostomj’^ promptly closed. HoveAcr, 
there Avas always a large amount of infected residual urine AA'hich aa'b tnoug 
was largely retained in the huge ureters. 

He disappeared from our obseiwation for 22 months and returned folloA\mg 
right sided commlsion. At this time the nonprotein nitrogen Avas 155; CO’, > 
hemoglobin 9.8; semm chlorides 653; and blood pressure 134/82. He had done 
satisfactorilj’^ at home until 3 months before admission when the urinary stieam 
began to decrease in caliber, he had to strain to urinate and he lost AA'cig 

On admission there Avas 650 cc clear residual urine. An indAA'elling catheter 
Avas inserted for a feAV days and his electrolytes returned to normal but the non 
protein nitrogen remained eleA-ated, neA'er falling beloAV 120. C 3 'stogram shoAie 
a small bladder but huge ureters (fig. 4, C). He commenced to Amid a good stream 
and was sent home. A month later he returned folloAving 2 conA’ulsions and die 
in uremic acidosis 3 weeks later. 
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Nothing unexpected was found at autopsjn 

This is probably not a case of true megalo-ureter. The primaiy lesion was 
probably obstruction at the bladder neck and if it were corrected earlj’- in child¬ 
hood the ureteral dilatation would not have occurred. 

Case 5. Heniy Ford Hospital No. 648641. This is a 4-3'ear old boy who had 
developed normally. He had had no sjunploms, except some urinarj^ dribbling 
until he had a commlsion 9 months before. Neurological examination at that 
time showed nothing abnormal. Six months later he had another convulsion. 
He then was taken to a urologist who made excretoiy urograms which showed a 
large and tortuous right ureter with right hj'dronephi-osis. None of the medium 
was seen on the left side. Folloudng a third conimlsion he came to our attention 
bringing the former x-rays ndth him. 

On cystoscopy, we were able to find both ureteral orifices and made a left 
ureterogram. The bladder was quite voluminous with a suggestion of hour glass 
configuration, but there was no eiddence of obstruction at the orifice. Urine 
showed specific graidty of 1.010, a faint trace of albumin, no sugar and no pus. 
The nonprotein nitrogen was 38 and the hemoglobin 11.8. He had an unusuall}’^ 
large head, but a careful neurological examination showed no abnormality. 

Operation was done in two stages; first, bilateral nephrostomj’’ and freeing of 
adhesions between kinks of the upper ureters, which were not greatly dilated; 
and, second, cj''stostom 3 q freeing of lower ureters and excision of 8 inches of the 
left and 5 inches of the right ureter, thus straightening them. No valve or ob¬ 
struction was found at either ureteral oxdfice, nor at the urethral orifice. The blad¬ 
der was voluminous, slightly thickened and showed fine trabeculation. 

She weeks postoperative the cj'stostomj^ wound was healed, there was no uri¬ 
nary frequeucj’’, the urine was grossly and microscopicallj’^ clear; his appetite 
I'as good and he was livelj’^ and idgorous. 

Four months later he had another commlsion and was again admitted to the 
hospital with a nonprotein nitrogen of 120 but an uninfected urine. 

He was discharged a few dajm later with a nonprotein nitrogen of 42 and urine 
showing specific gravity of 1.008, a faint trace of albumin and no pus. 

Excretoi'i' urograms showed no sign of the medium. 

He seems well, but has a tremendous thirst. 

We have not made cj'stograms on this boj' since operation. In view of the 
clear urine, we hesitated to chance the introduction of infection. 

The prognosis is poor. The operations were apparently useless. This may' be 
another ease of megalo-ureter. 

Case 6. Henrj’- Ford Hospital No. 648674. This was a boj' 23^^ jmars old. His 
illness began 3 weeks before admission with slight fever. He was admitted acutety 
'i!’ fever and marked pjmria and he was found to have 50 cc residual mine. 

he nonprotein nitrogen was 22, hemoglobin 8.2. The urine showed specific 
gcainty of 1.010 and there was much albumin and pus. 

Cystoseopj' sliowed some trabeculation of the bladder; no gaping of the 
nrcteral orifices which were catheterized with catheter No. 5. The urine from 
*c right showed a few pus cells, that from the left maiy. Indigo carmine ap- 
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peared in poor concentration on the right in 7 minutes. It was not done on the 
left (ureters were catheterized and pyelograms made separately). Cultures 
showed gram negative bacilli from each kidney and the cystogram showed 
marked reflux and a large ureter on the left. Pyelograms show'ed bilateral hydro¬ 
nephrosis and hydro-ureter, more marked on the left. The right ureter showed a 
bulbous dilatation at the lower end suggesting some obstruction at the orifice, 
though there was no ureterocele and the catheter entered easily. 

Three operations were performed: 

1) Bilateral nephrostomy, straightening of the upper ureters and excision of 
redundant portions. On both sides there was markedly purulent hydronephrosis 
and hydro-ureter. 

2) Excision of a ribbon of tissue from each lower ureter, narrowing and straight- 
eniirg it. On the right the pocket of the ureter below the orifice w^as also excised. 
The intramural portions of the ureters w'ere not disturbed. 

3) Transurethral resection of a small amount of tissue from the bladder neck. 

Two weeks after the resection a cystogram showed reflux on the left, but 

improvement in the ureter. Suprapubic and cystotomy wounds healed a fe^^ 
weeks after the resection. Three months later his urine cleared and has remained 
clear. He has gained in weight, seems perfectly healthy and his father says he 
is full of energ 3 n He has enuresis and occasionally has an accident in the day¬ 
time, but tliis is not infrequent in boj's his age. The phenolsulfonphthalein 
output in February'- 1922 was 25 per cent in 2 hours. 

The evidence in this case points to obstruction as the cause of the condition. 
The patient has been much improved by'- the treatment, but w'hether all t e 
operative procedures were necessary- or advisable is questionable and it is doubt¬ 
ful if the improvement will be permanent. 


CONCLUSIONS 

We have reported 6 cases of ureteral dilatation in children, and the operatn e 
treatment used in five of them. 

Some conclusions seem justified: 

1) Reflux up the ureters is not amenable to operative treatment. 

2) It seems probable that removal of part of the ureter to remedy tortuosity 
and kinking resulting from long continued reflux may be useful. 

3) Excision of both ends of the ureter -wnth re-establishment of continuity does 
not result in harm. 

4) The work of Svenson and his associates makes it very probable that in the 
past efforts to remedy- or palliate megalo-ureter have been misdirected; that the 
bladder is the seat of the trouble and not the ureter. 

5) Up to date no means of permanently^ remedy-ing the condition known as 
megalo-ureter has been devised. 
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PROLAPSING URETEROCELE 

LOUIS M. ORR AND JAMES B. GLANTON 

Ureterocele, or intravesical cyst of the ureter, is an intravesical ballooning of 
the distal end of the ureter with involvement of all the component layers of the 
ureteral wall although the middle coat is usually minimal. This lesion was recog¬ 
nized as such many years ago and probably Lechler in 1835 was the first to de¬ 
scribe its characteristics. 

Ureterocele is a relatively common lesion to the urologist. It ha.s been esti¬ 
mated that ureterocele will be present in one of each thirty complete genito¬ 
urinary studies in children. On the other hand, Campbell’s autopsy series revealed 
only one ureterocele in 3,000 cases. This finding can probably be accounted for 
on the basis that after death the ballooning of the cystic end of the ureter is no 
longer present and recognition is made difficult. The size of the ureterocele will 
vary greatly. It may measure less than 1 cm. or may fill the entire bladder. 
Approximately 15 per cent of all cases of ureterocele are bilateral, with right and 
left sided involvement being about equal. The lesion has been estimated to be 
four times as frequent in the female. In one half of these cases there are other 
co-existent urogenital tract anomalies. In reduplicated upper urinary tracts 
two-thirds of the cases of ureterocele involve the ureter Avhich drains the upper 
pelvis. 

Several etiological theories have been presented. In support of the congenital 
origin it may be Avell, at this time, to review the normal embryological develop¬ 
ment of the ureter and the kidney.' The dermlopment of the ureter precedes that 
of the kidney. The ureteric bud arises from the primary excretory duct. Hus 
occurs in the embryo of a total length of 4.5 to 5.3 mm. The absorption of the 
terminal portion of the primary excretory duct begins in the emhvyo between 
5.3 mm. and 7 mm. greatest length. In embryos of 9.5 mm. greatest length the 
formation of the funnel is completed and thereby the boundaries between it and 
the Avail of the bladder disappear. The ureters do not groAV AAuth equal rapidity. 
Sometimes the right ui’eter may enjoy more rapid groAvth, AA'hile other times the 
left AA’ill proAm to be the leader. Metanephrogenic tissue, AA'hich is dcAmlopcd from 
the primaiy excretory duct, accompanies the ureter in its ascent. The various 
ureteric trees are accordinglj^ covered by metanephrogenic tissue. Each urctenc 
tree and its metanephrogenic cap form a unit called the primary malpighmn 
pyramid. From these malpighian pyramids eA’-entuallj’’ deA-elops a kidney. From 
the complexity of urinaiy embiyology the multiple congenital anomalies that one 
maj" observe does not appear to be unusual. Some belicAm that ureterocele is due 
to incomplete absorption of ChAvalla’s membrane Avith resultant stenosis of the 
ureteral orifice. Normally this membrane is absorbed in the embryo. This embryo- 
logical structure is an epithelial doAvngroAvth, or spur membrane formation, 
Avhich separates the ureters from the primary excretory duct. Others feel that 

Re.icl at annual meeting, American Association of Genito-Urinory Surgeons, Absccon, 
N. J., June 19, 1952. , , . 1 . 

‘ Kcifiel, F. and iMalt, F. P.: Development of the urinogenit.al organs. Human Bnioryo - 
ogy, vol. 2. 
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ureterocele may be the result of inadequate support of the lower end of the ure¬ 
teral wall normally supplied by Waldeyer’s layer in conjunction with stenosis of 
the ureteral orifice. ITeakness of the submucosal wall is believed by Wileniu^ to 
be the most important factor. The lesion is usually considered to be congenital, 
however, according to some reports it may be secondary' to inflammatory 
changes.’ 

Campbell- offers a theory based upon a mechanical equation which seems to be 
qirite rational. He states that, "The renal excretory' pressure plus the hydrostatic 
pressirre of the urine, less the relative drainage coefficient of the small metal 
opening, is in proportion to the amount of dilatation and bulging of the irretero- 
vesical mucous membrane”. CampbellV- very adequate classification of ure¬ 
terocele is as follows: 

I. Simple 

a. Bilateral 

b. Unilateral 

c. Reduplication 

1. Reduplication with fusion 

2. Reduplication withoirt fusion 
R- Prolapsed 

a. Hx-ternal—female 

b. To prostatic urethra—male 

c. t esical diverticulum 
Rl. Ectopic opening 

a. Urethra 

b. 1 esical diverticulum 

R. Blirrd-ending intravesical cyst 


STirPTOM-XTOLOGV 


e symptoms of ureterocele are largely those of ureteral obstruction which, 
a a oued to persist, usually' result in hy'dro-ureteronephrosis. The presence of 
bv complicating pathological changes are easily demonstrated 

'irologie surx-ey. Excretory urography will present the so-called 
a- ucal cobra head” or "spring onion" filling defect in the lower end of the 
ait-ter. Commonly' associated complications are most often stasis, infection atid 
- cu in formation, with the latter complication occurring in about 4 to -5 per 
of ail cases. 


TRE.XTMEX'T 

anv ^ therapeutic objective is to relieve the obstruction with correction of 
congenital urinary tract anomahes. The choice between endoscopic 
approach may vaiy' noth each individual case as both procedures 
t eir ob\-ious merits and indications. 

'Thom'ns'' ^^y,bretcroceIe, .\nn. chir. et gj-naec. Fcnninae. 39: 7S-S9, 1950. 

' C'.mnVXi-n"'AV‘ Greene. L. F.: Cretcroccle. J. Urol.. 47: S00-SO9. 1942. 

1 - 11 . .M,; Lretorocele. Surg.. Gynec. A: Obst.. 93: 70.5-71$. 1951. 
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Table 1. Reported cases of prolapsing nrelerocele 


KO 

AUTHOR 

VEAR 

ACE 

1. 

Patron 

1857 

14 years 

2. 

Beach 

1874 

5 months 

3. 

Davies-Colle}^ 

1879 

IJ^ j-ears 

4. 

Caille 

1888 

2 weeks 

5. 

Geerdts 

1887 

3 weeks 

6. 

von Hibler 

1903 

6 weeks 

7. 

Furnival 

1904 

16 years 

8. 

Geipel and Wollenberg 

1905 

13 days 

9. 

Simon 

1905 

52 years 

10. 

Hartman 

1911 

Not given 

11. 

Pietkievdcz 

1911 

Not given 

12. 

Von Franque 

1913 

Not given 

13. 

Santrucek 

1920 

33 3 'ears 

14. 

Kolisko 

1921 

Not given 

15. 

Helsen 

1921 

Not given 

16. 

Pendl 

1921 

Not given 

17. 

Goertz 

1921 

“Une petite fillo” 

18. 

hlayer 

1922 

14 years 

19. 

Schroeder 

1922 

Not given 

20. 

Pribram 

1925 

45 years 

21. 

Kehrer 

1926 

19 years 

22. 

Jeanbrau 

1927 

32 3 'ears 

23. 

Gilfert 

1928 

20 years 

24. 

Davis and Owens 

1928 

31 years 

25. 

Goldberg 

1932 

47 years 

26. 

Hunner 

1935 

21 years 

27. 

Hunner 

1935 

34 3 'ears 

28. 

Rhodes 

1936 

29 years 

29. 

Herrick 

1936 

22 3 'ears 

30. 

Schultze-Rhonhof 

1938 

1 19 years 

31. 

H. H. Schnid-Teichenberg 

— 

58 years 

32. 

Huth 

1939 

27 3 'ears 

33. 

Earlam 

1940 

49 years 

34. 

Campbell 

1941 

6 3 'ears 

35. 

Campbell 

1941 

20 months 

36. 

Thomas 

1942 

2 3 'ears 10 months 

37. 

jMacPherson 

1942 

27 3 'ears 

38. 

Emmett and Logan 

1944 

2 3 'ears 

39. 

Kickham 

1944 

]8 3 'ears 

40. 

Birdsall and others 

1944 

Not given 

41. 

Abernethy 

1944 

41 3 'ears 

42. 

Hurwitz and McDonough 

1945 

10 weeks 

43. 

Ortma 3 'er and others 

1946 

64 years 

44. 

Ingerslev 

1947 

Not given 

45. 

Adams 

1949 

25 years 

46. 

Merricks and Herbst 

1950 

43 years 
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Prolapse of an ureterocele is not common. Emmett and Logan'’ in 1944 sur¬ 
veyed the literature and collected 37 cases, recording one additional case at the 
time. Twenty five of the 38 cases occurred in adults and 13 occurred in children 
less than 15 years of age. In the same j’^ear Kickham,® and Birdsall," and Aber- 
nethj'* each presented an additional single case, bringing the total to 41. Hurndtz 
and McDonough® in 1945 reported the forty-second case. Ortmayer, Koester and 
Stetler'® in 1946 presented the forty-third case, Ingerslev'^ in 1947 and Adams’® 
in 1949 presented the forty-fourth and forty-fifth case, and IMerricks and Herbst’® 
in 1950 presented the forty-sixth case (table 1). All cases reported have been in 
females. This is not unusual owing to the limitations imposed by the male anat¬ 
omy. Of the 13 children reidewed and reported by Emmett and Logan,” there 
was a variation in ages between 13 days to 14 years. It is interesting that in this 
group of children that only 5 of 13 sundved operation. The first patient reported 
to have survived surgerj’- was a girl of 14, who was referred to as a “robust 
maiden.” No doubt she had to be of the Herculean type to survive.the surgical 
ordeal, which consisted of ligation of the sac at the urethral orifice. 

Prolapsing ureterocele is, as a rule, easily reducible. Evidence of this fact is 
gained from the reported experience of a girl 19 j'^ears of age. She was b 5 ^ profes¬ 
sion a circus perfonner and was first aware of the prolapse at 14. However, by 
masterful manual reduction she was able to continue the rather strenuous occu¬ 
pation of equitation for 5 years before submitting to surgical correction. Another 
patient is reported to have experienced intermittent prolapse of an ureterocele 
for as long as 20 3 ’'ears. 

Ureterocele, if the prolapsing type, in addition to the sj-mptoms and complica¬ 
tions associated with simple ureterocele, is further complicated bj’' producing 
varjnng degrees of vesical neck obstruction. Gangrenous changes of the prolapsed 
mass must also be considered. In differentiating prolapsed ureterocele from pro¬ 
lapse of the ureter it is onlj'^ necessarj’’ to observe that in ureterocele there is a 
definite ballooning out of the smooth mucosal surface, whereas in urethral pro¬ 
apse there is onli’' an eversion of the mucosa. 


CASE HISTORY 

Insofar as can be determined this is the forty-seventh case of prolapsing ure- 
lerocele to be reported. 

4- T- and Logan, G. B.; Ureterocele with prolapse through the urethra. J. 

I’rol 51:19_23 ig44 

23 - J- E.; Ureterocele with extension through the urethra. J. Urol., 52: 235- 

J. C. et al; Bilateral ureterocele with prolapse of left ureterocele through the 


®'‘ternal 


s ,, annarymeatus. Clinics, 3: 58-69,1944. 

Ilr„i D. A.: A case of extension and strangulation of a ureterocele. Brit. J. 

, ]•; 46:.103-105, 1944. 

tlin S. P. and McDonough, K. B.: Congenital ureterocele with prolapse through 

and strangulation. J. Urol., 63: 773-775, 1945. — 
ur„,i'^”aw.ver, M., Koester, L. and Stetler, P. M.: Prolapse of a ureterocele through the 

mctl,r.a. J. Urol., 65:515-519, 1946. 

2 jQ M.: Prolapse of ureterocele as complication of labor. Xord. Med., 33: 2.39- 

I 5 '> Unusual examples of urethrocele and ureterocele. Brit. J. Urol., 21: 

• 'crncks, J. W. and Ilerbst, R. H.: Ureterocele. J. Urol., 64; 643-645, 1950. 
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An 11 month old white female (L. B.) was admitted to the hospital, August 
24, 1950. The mother stated the child had been well until a few hours previously, 
when there was observed a reddish mass protruding from the vagina. There had 
been no previous genito-urinary symptoms. The child was the result of a full 
term pregnancy, spontaneous delivery, normal birth weight, and no complica¬ 
tions. There was one other sibling and no history of congenital anomalies. 

On examination the temperature was normal and the general appearance was 
that of a well developed, well nourished white female in no great distress. The 
positive physical findings were confined to the vaginal area. There was observed 
to be an erythematous, moist, glistening, somewhat edematous mass protruding 
from the vagina, the approximate size of a large walnut (fig. 1). Palpation re¬ 
vealed the mass to be of a cj'stic character and mild manual compression of this 
mass produced a spray of urine under considerable pressure. Further examination 

disclosed that the tumor had prolapsed through the urethra and manual reduction 

was accomplished without great difficulty. A 20 Foley catheter was left indwell- 


Fig. 1. Appearance of vaginal mass on initial e.xamination. 

ing. The following day’’ excretory urograms revealed an apparently normal right 
kidney. On the left was noted only a faint trace of the dye with evidence of pj'C 
lectasis and calyectasis. Cystoscopy and retrograde pyelography were came 
out under general anesthesia. The cystoscopic picture was that of a large cystic 
mass occupying the entire left lateral vesical space. The caliber of the tumor re¬ 
mained constant. The ureters were catheterized and an incomplete obstruction 
was encountered 2 cm. above the left ureteral orifice. Seventy-five cubic centi¬ 
meters of turbid residual urine was obtained from the left kidney; nothing uniisua 
was noted from the right kidney. The pyelographic findings were consistent wi ' 
a normal right upper tract, whereas on the left a hydro-ureteronephrosis with a 
classical “spring onion” defect indicating ureterocele was noted (fig. 2). Following 
the vertical film the ureterocele again prolapsed through the urethra and the 
pinpoint ureteral orifice was again catheterized by extra-urethral manipulation. 
The resultant injected pyelogram revealed a reduplicated ureter with a single 
common ureteral orifice. Due to the obvious deficient left renal function, t e 
multiple urinary tract anomalies on the left side, and the superimposed infection, 
a one-stage left ureteronephrectomy was performed through two separate inci¬ 
sions. The bladder and lower ureters were exposed by^ way of a left lower oblique 
abdominal incision. Both ureters were clamped, cut, and ligated, including a por¬ 
tion of the bladder. As far as possible all redundant vesical mucosa was retracted 
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superiorly through the bladder incision at the site of the vesico-ureteral amputa¬ 
tion. The amputated ureters were mobilized and the lower abdominal incision 
^as closed in a routine manner. Through a classical renal incision the left kidney 



-•.-17 retrograde pyelogram displajung normal right upper urinary tract. On left, 
pjelectasis, cah-ectasis, ureterectasis, secondary to ureterovesical obstruction. B, vertical 
ctrograde pyelogram displardng classical “spring onion” or “cobra bead” deformity of 

ureterocele. e . & p =7 



uiu attached ureters were remo\’ed en masse. An accessory pehris or renal cyst 
Ja= observed during the course of the dissection (fig. 3). The postoperative course 
■usunovcntful until the ne.xt morning during the course of hospital rounds, when 
1 to our chagrin we were confronted by the patient’s mother .diouting, “The 
o'ri again.” lYe had realized the possibility of a recurrent prolapse of the 
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redundant mucous membrane but had neglected to explain this possibilitj" to the 
parents. A few days later the redundant walls of the ureterocele were excised 
extra-urethrallj' and recovery was uneventful. 

DISCUSSION 

The pathological examination of the specimen confirmed the initial diagnosis 
of prolapsing ureterocele with a resultant h 5 ’’dro-ureteronephrosis above which 
was a double ureter with a common ureteral orifice. The smaller accessory ureter 
did not communicate with the renal pelvis but ended blindly at the base of a 
congenital renal cyst. It is possible that had embryonic development progressed 
further this congenital C 3 ’'st would have developed into an accessory renal pelvis 
with communication with the accessory ureter. 

It is of interest that this patient showed no evidence of incontinence of uritre 
following her surgery, although the caliber of the urethra wms estimated to 
be from 40 to 45F at the time of the preoperative examination, which was due to 
the progressing, continual dilatation produced by the ureterocele. 

The patient, up to this time, has remained well. 

SUMMARY 

A case of prolapsing ureterocele is presented in an 11 month old white female. 
The literature has been reviewed and insofar as can be determined this appears 
to be the forty-seventh reported case. Surgical correction wms instituted in t e 
form of an ureteronephrectomj’’ and extra-urethral excision of the ureterocele. 
Complete continence of urine has been maintained. 

ISOO Ktihl Ave., Orlando, Fla. 
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ilETASTATIC ADEXOCARCINOAIA OF THE URETER WITH 
OBSTRUCTION: CASE REPORT 

CHARLES S. 3MIRABILE and RICHARD J. SPILLAXE 
From the Department of Urology, Hartford Hospital, Hartford, Conn. 

LjTiiphatic or hematogenous spread of tumor cells to the ureter from a dis¬ 
tant, primarj^ source is uncommon. AIcCrea (1951), in an excellent review of 
the literature, discovered 39 such cases and reported two additional instances 
of secondary ureteral involvement. “Implantation” metastases from the renal 
pehns and cases of ureteral invasion bj’’ direct extension from pelvic or abdominal 
neoplasms were excluded from the series. 

Klinger (1951) studied 5000 autopsies done at the Heniy Ford Hospital up 
to 1948, and found 142 examples of secondar}’', genito-urinaiy tract tumors. In 
the majority of cases (97), multiple portions of the urinary tract were impli¬ 
cated. There were 7 instances of ureteral involvement and in onlj*^ 1 case was 
the ureter alone affected. 

Porras (1951) reported a single case which was secondarj’- to a breast car¬ 
cinoma. 

The folloudng case is one of metastatic adenocarcinoma of the ureter with ob¬ 
struction. The primarj” source proved to be the right lung. 


C.\SE REPORT 

^Ir. R. C., a 54 year old, white, sales engineer and private patient of Dr. 
Rowe A. Castagno, was first admitted to the Hartford Hospital on July 22, 1951 
''ith chills, fever, dyspnea and acute pleuritic pain in the right chest. There was 
^ i^'ght pleural effusion with atelectasis. Repeated thoracenteses were done and 
an average of 350 cc of straw-colored fluid was obtained. The fluid was an exu- 
ate; cell blocks were negative for tumor cells, and no tubercle bacilli were found. 

ore was no response to antibiotic therapy and on August 4, a bronchoscopy 
"as done. The findings were not diagnostic and 5 daj's later an exploratory 
oracotomy -was performed. Many clots were found in the right pleural cavity 
"n h atelectasis. After decortication, the lung expanded satisfactorilj’. 

e was discharged on August 20, but convalescence was slow. Continued chest 
pain required methadon and he experienced a cough which was productive of 
aiucus with occasional bloody streaking. 

. '^anuarj' 16, 1952, he was re-admitted with fever, anorexia, nausea, vomit- 
cough, chest pain and weight loss. 

lo revealed a thin, pale, middle aged patient with evident weight 

? '■ trachea was somewhat deviated to the right. There was a well healed, 
g't thoracotomy scar with minimal excursion of the right chest, dullness on 
Wcussioir and diminished breath sounds. 

nalysis on admission was normal and no acid fast bacilli were found on 
Pmtcd concentration tests. Hemoglobin determination was 12 gm. with a 
•''■I’cpted for public.ition July 30, 1952 
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white blood count of 8,300 cells per cubic centimeter. The nonprotein nitrogen 
was 42 mg. per cent. Sputum cultures showed the usual mixed flora. The blood 
sedimentation rate was elevated to 38 millimeters in one hour. 

Repeat chest x-rays showed no residual pleural fluid. There was regeneration 
of the resected sixth rib with united fractures of the fourth and fifth ribs. The 
mediastinum was retracted slightly to the right. Cholecystogram and examina¬ 
tion of the nasal sinuses w^ere normal. The intestinal tract had been thoroughly 
investigated 3 months previously and the examination was not repeated. An 
excretory urogram disclosed a normal right kidney with nonfunction of the 
left kidheyc 



Fig. 1. Left retrograde pj’elogram demonstrates obstruction to rfchds 

20 cm. Dilatation of middle and lower calyceal structures -n-ith incomplete filling oi pc 
and remaining renal elements. 


On Januaiy 29, cystoscopy demonstrated a normal bladder. Xo indigo car¬ 
mine appeared from the left ureteral orifice in twenty-^ minutes. There was ob- 
stmction to a 5F Blasucci ureteral catheter at 20 cm. and no urine was obtaine • 
Py'elograms were made (fig. 1). The clinical and radiographic impressions were 
either a chronic, nonspecific, inflammatory process involving the ureter an 
kidney or renal and ureteral tuberculosis. The patient was prepared with dihy¬ 
drostreptomycin and on February 5, a left nephro-ureterectomy' was done. At 
surgery, there was a moderate amount of perinephritis with marked thickening 
of the upper third of the ureter. Alicroscopic sections showed carcinomatous 
deposits in the ureter (fig. 2). 

The postoperati\"e course was uneventful and he was discharged on February 
18. His condition continued to deteriorate with low grade fever, anorexia, chest 
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pain and weight loss. On Maj'^ 7, 1952, he ivas admitted with acute pulmouaiy 
edema. The left thorax was enlarged and the right contracted. Respiratory mo^^e- 
ments were irregular. The heart and mediastinum had shifted to the right. The 
right lung was dull to percussion with absent breath sounds. Harsh rhonclii and 
moist rales were present throughout the left lung. A portable chest film showed 
the right chest to be completeh'’ opaque mth retraction of the mediastinum and 
heart to the right. The left lung showed evidence of IjTOphogenous metastatic 
spread. 



e died on 10. Autopsj'^ revealed a broncluogenic carcmoma of the right 
ung with bnnphatic spread to the left lung. There were metastases to the right 
■'C}', both adrenals and peri-aortic nodes. 


DISCUSSION 

•'biy level of the ureter maj^ be involved by"^ metastatic tumors. The tunica 
'entitia is usually invaded first vith subsequent spread into the muscular 
^oat and tunica propria by direct extension or along the vascular channels, 
miateljq the mucosa may become attenuated and ulcerated. The nodules 
be single or multiple and ureteral obstruction is common. It is frequently 
^^po^sible to detennine bj^ morphologic structure alone whether the lesion is 
''’7' or secondaiy in the ureter and until the primary focus can be identified, 


remains a degree of speculation. 

" the ca.^e under consideration, the right lung was suspected to be the sourec 
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of the primary carcinoma; however, it remained for the pathologist to clarify 
the specific details. 

This urological complication is rare, but probahlj'^ should be included in any 
differential diagnosis of unexplained ureteral obstruction. The prognosis is ex¬ 
tremely poor. Nephro-ureterectomy in the presence of a satisfactory opposite 
kidnej'’ is the treatment of choice. Multiple metastatic lesions of the urinary 
tract may be anticipated. 


SUMjUARY 

A case of metastatic adenocarcinoma of the ureter has been presented and 
discussed. At autopsy, the primaiy source was the right lung. The pyelograms 
were not diagnostic, but indicated ureteral obstruction and hydronephrosis. 
The roentgen findings were interpreted as representing long standing renal and 
ureteral tuberculosis or a chronic non-specific infection. The diagnosis was made 
after examination of the surgical specimen and by postmortem study. 

SO Farmington Ave., Hartford 5, Conn. 
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PRIMARY CARCINOMA OF THE URETER 
NILES WISHARD, JR. 

From the Department of Urology, Methodist Hospital and Indiana University 
School of Medicine, Indianapolis, Ind. 

Primary carcinoma of the ureter, although no longer a medical curiosity, is 
still sufficiently infrequent to rvarrant reports of cases as the 3 '' appear. It is our 
purpose to report five hitherto unpublished cases, thi’ee of which we have seen 
in the last year or so. Four have been males, one a female. Four have been over 
GO, one 52. All have had gross painless hematuria whose duration was from 1 da 3 ’’ 
to 2 3’ears. None had metastases as evidenced b 3 ' ph 3 ’^sical examination, ,x-ra 3 ’’, 
operative findings, or postoperative developments. AH the tumors were located 
in the lower third of the ureter, three on the left and two on the right. Retrograde 
ureterogram showed fusifoim filling defects not less than 3 ems long in 4 instances. 
The choice of operative procedure must be suited to the patient. If the diagnosis 
IS certain, the lower end of the ureter ma 3 ’^ be freed, including a cuff of the bladder, 
by e.xtraperitoneal approach. This gives the advantage of inspection of the 
ureter. The kidne 3 ’' nity be removed at the same time through a lumbar incision. 


CASE REPORTS 


Case 1. A white, married, male surgeon aet 71 was admitted to the Metho¬ 
dist Hospital Isla 3 ’’ 1,1950 complamiirg of gross hematuria m April and Ma 3 '’ 1949 
and iMarch 1950. Urinatysis showed microscopic hematuria. Urologic examina- 
hon on ]Ma 3 ’- 4 showed a little prostatic enlargement, trabeculated bladder, normal 
uit upper urinary tract and obstruction of the right ureter at the juncture of the 
middle and lower third. On Ma 3 ^ 8, retrograde injection of the right ureter showed 
a filling defect at the above point with dilation above of the ureter and peh'is. 
* diagnosis was made of primar 3 ’’ right ureteral tumor with consequent obstruc- 
bon of the upper tract. 

On lMa 3 ’ 16 the kidney and upper half of the ureter were removed under spinal 
anesthesia, but the patient’s condition precluded prolonging the operation to 
mmove the lower end of the ureter. Pathologic report revealed severe p 3 ’'elo- 
ue^ritis and moderate h 3 ’-dronephrosis. 

n June 12, under spinal and pentothal anesthesia, the remaining portion of 
a right ureter and its attachment to the bladder were removed through a right 
Pararectus incision. Examination of the ureter showed a fusiform swelling 7 b 3 ' 
cm. in size at the lower end of the middle third. Upon opening the ureter a soft 
m-ish gra 3 q exfoliating tumor mass 4.7 b 3 ' 2.3 b 3 ^ 1 cm. in size was seen. The 
'mor did not penetrate through the wall of the ureter. Pathologic report was 
pp] ^ ^ Papillar 3 ' carcinoma. No tumor was found elsewhere in the ureter, renal 
IS, or bladder. The patient made an uneventful convalescence from his second 
1 and was dismissed 10 days later in good condition and reports that he 

"as remained so. 

.iddress ro.ad at mcctinp: of North Central Section, American Urolocical 
«c'Mion, Toledo, Ohio, October 5, 1951. 
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Case 2. A Avhite married male aet 73 entered Methodist Hospital January 
13, 1950 complaining of total hematuria of 1 day’s duration. His only other com¬ 
plaint Avas nocturia 1 time. The remainder of his history was irrelevant. Physical 
examination revealed no abnormality. Plain x-rays and excretory urograms were 
normal saA^e for prostatic calculi. (The prostate Avas normal per rectum.) Cystos- 
copj'^ January 16 (2 per cent metycaine anesthesia in urethra) shoAved a small 
collar-like enlargement of the prostate and a bloody efflux on the left. The right 
urine Avas normal. The left ureteral catheter Avas obstructed at 10 cm. and no 
urine recoA'^ered. The right pyelo-ureterogram Aims normal. The left pyelogram Avas 
normal but the ureterogram demonstrated numerous filling defects aboA'e the ob¬ 
structed catheter. The examination AA'as repeated on January 18 under pentothal 
and the obstruction OA’^ercome. A blood tinged specimen of urine Arms recoA'ered 
AA’hich contained 20 to 30 red blood cells per 4 mm. objectiAm and no other ab¬ 
normality. Retrograde pyelo-ureterograms shoAA'ed a normal pehds and a spindle 
shaped dilation and nodular filling defects for a distance of 5 cm. at the junctine 
of the middle and loAver third of the ureter. A diagnosis Arms made of primary 


carcinoma of the left ureter. 

On the day of readmission, the left pyelo-ureterogram Avas repeated to be sure 
the filling defects Avere not clots in the ureter. On February 1, under 
spinal anesthesia, a catheter Avas placed in the left ureter and the loA\er en 
exposed through a left pararectus incision. A fusiform SAvelling 5 cm. long AAas 
found 10 cm. aboAm the bladder. The ureter Avas dissected free together AAit a 
cuff from the bladder. The bladder opening AA'as closed and the loosened loA\er 
half of the ureter dropped back in the incision. The patient Avas turned on us 
side and the kidney and ureter remoA’'ed through a lumbar incision. We electe ^ 
this sequence in order to examine the loAA'er end of the ureter before taking an) 
irrevocable steps Avith the kidney. A catheter Avas placed in the bladder an t e 
patient made a satisfactory recoveiy and Avas dismissed February 22. 

Upon opening the ureter after its remoAml a pedunculated tumor 1 by 4 cm. 
long AA’as found. Its surface Avas smooth and its base infiltrating the Aiall o ^^ e 
ureter but not penetrating it. Section of the ureteral tumor rcAmaled an ex 
tensiA’e-neoplastic reaction” arranged OAmr a papillomatous stroma AA’ith 
tion in size and shape of the cells and their nuclei. Final summar)': F^P’ 
carcinoma of the ureter, grade 2.” On September 27, 1951 abdominal examina ion 
Avas normal. The patient’s general health and nutrition Avere excellent. 

Case 3. A AA’hite, single, female aet 61 A\'as first seen at our office 
14, 1947 complaining of gross hematuria 2 years preA^ousl 3 ^ On Octobei 
had a caruncle remoA^ed elseA\fflere AAuth an increase in her hematuria. She a 
pain and no other sy^mptoms. Abdominal examination Avas not 
Urinaly^sis reA^ealed 1.25 per cent albumin and manj"^ pus cells and red bloo c 
Cystoscopy disclosed no evidence of caruncle. Bullous edema Avas presen a 
each ureteral orifice. A specimen obtained by'^ catheter from the right pe' ^ 
shoAved many' red blood cells (traumatic) and no pus. Obstruction aass me 


or 8 cm. aboA'e the bladder on the left side and could not be oA'ereome. 

On December 2 the patient AA-as admitted to the Methodist Hospital for fur i 
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examination. A plain viro^rani rcvoalod bilateral renal calculi and a probable 
stone in the lower end of the left ureter. C’y.stoscopy on December 3 again re¬ 
vealed obstruction in the lower left ureter above whic-h pyelographic media could 
not pas.s. Excretory urography on JX'cember -1 showed numerou.s large .s(one.s 
in the right pelvi.*;, which was considerably dilated. 'I'lie left pelvis was poorly 
visualized but dilated; shadows of stones were noted in the left pelvis. The left 
ureter was not visualized. Questionable shadows were observed in its lower third. 

On December G cystoscopy was again rejreated. The left ureter was still ob¬ 
structed. A wax bulb was scratched. 'I'rauma of the loft lower ureter provoked 
bleeding. Another x-ray .showed stones in each kidney but veiy little calcium 
density in the shadows in the region of the left lower ureter. The diagnosis at this 
time was bilateral nephrolithiasis and liydronephrosis with (piestionablc non- 
opaque stones in the lower left ureter. On December !) cystoscopy was repeated 
but the obstmetion could not be passed. A wax bulb was negative. Attempted 
retrograde pyelography .showed little dye above the obstmetion, the true nature 
of which was not evident. I'rcterccta.sis and pyelecta.sis were present. 

It was decided to explore the lower end of the left ureter to determine the 
cause of the obstruction and remove a stoneif pre.^ent. Accordingly on December 
12 an electrically lighted catheter was passed up the left ureter 8 cm. where it 
'vasobstructed. The patient was taken to .surgeiy and the lower left ureter exposed 
through an oblique incision above Poupart’s ligament. The preoperat ive diagnosis 
was left ureterolithia.sis (and bilateral nephrolithiasis) with poorly functioning left 
kidney due to obstnictive hydroncphro.sis. 

The ureter above the bladder and below the obstmetion was easily identified 
by the lighted catheter. The lower end of the ureter, including the ob.stmcted 
portion, was immobilized and in so doing the bladder was inadvertantly' opened 
enough to allow the escape of urine. The ureter was considerably' larger than 
normal and firm at the obstructed level. It was opened at the lower point of ob¬ 
struction and four very small calculi removed. A tongue of polypoid tissue pre¬ 
sented itself through this opening, frozen section of which revealed “solid cell 
carcinoma of the ureter with superimposed chronic inflammatory reaction.” 

Prior to operation we had not suspected neoplasm, although the fact that 
trauma from the passage of a catheter provoked bleeding should have made us 
do so. We were then faced with two abnormal kidneys and a malignancy of the 
ureter that necessitated removal of one of them. Accordingly', the lower segment 
of the left ureter, including the tumor was removed, together with a cuff of 
bladder. The bladder was sutured and a No. 18 urethral catheter passed through 
Ihe remaining dilated upper end of the ureter to the pehds, secured by' a tie and 
the wound closed in lay'ers with drainage. Permanent section corroborated the 
preliminary frozen section. The patient made an uneventful convalescence from 
this operation. 

On December 31 a right pyelohthotomy was done and the wound closed in 
layers around a nephrostomy tube. On January 28, 1948 the left kidney and 
Upper remaining 16 cm. of ureter were removed through a loin incision. Patho¬ 
logic report showed one stone 5 by' 5 by' 3 mm. and severe pyelonephritis and 
infected hydronephrosis. The patient was dismissed healed on February' 11 
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Case 2. A white married male aet 73 entered Methodist Hospital Januaiy 
13, 1950 complaining of total hematuria of 1 day’s duration. His only other com¬ 
plaint was nocturia 1 time. The remainder of his histor}^ was irrelevant. Physical 
examination revealed no abnormality. Plain x-rays and excretory urograms were 
normal save for prostatic calculi. (The prostate was normal per rectum.) Cystos- 
copj’^ January 16 (2 per cent metycaine anesthesia in urethra) showed a small 
coIIar-Iike enlargement of the prostate and a bloody efflux on the left. The right 
urine was normal. The left ureteral catheter was obstructed at 10 cm. and no 
urine recovered. The right pyelo-ureterogram w'as normal. The left pyelogram was 
normal but the ureterogram demonstrated numerous filling defects above the ob¬ 
structed catheter. The examination was repeated on Jannary 18 under pentothal 
and the obstruction overcome. A blood tinged specimen of urine was recovered 
which contained 20 to 30 red blood cells per 4 mm. objective and no other ab¬ 
normality. Retrograde pjmlo-ureterograms showed a normal pelvis and a spindle 
shaped dilation and nodular filling defects for a distance of 5 cm. at the juncture 
of the middle and lower third of the ureter. A diagnosis was made of primaiy 
carcinoma of the left ureter. 

On the day of readmission, the left pyelo-ureterogram was repeated to be sure 
the filling defects were not clots in the ureter. On February 1, under 
spinal anesthesia, a catheter was placed in the left ureter and the lower end 
exposed through a left pararectus incision. A fusiform sw'elling 5 cm. long was 
found 10 cm. above the bladder. The ureter was dissected free together with a 
cuff from the bladder. The bladder opening was closed and the loosened lower 
half of the ureter dropped back in the incision. The patient was turned on his 
side and the kidney and ureter removed through a lumbar incision. We elected 
this sequence in order to e.xamine the lower end of the ureter before taking any 
irrevocable steps with the kidney. A catheter was placed in the bladder and the 
patient made a satisfactory recovery and was dismissed February 22. 

Upon opening the ureter after its removal a pedunculated tumor 1 bj^ 4 cm. 
loirg was found. Its surface was smooth and its base infiltrating the rvall of the 
ureter but not penetrating it. Section of the ureteral tumor revealed an “ex¬ 
tensive-neoplastic reaction” arranged over a papillomatous stroma with varia¬ 
tion in size and shape of the cells and their nuclei. Final summary: “Papillari' 
carcinoma of the ureter, grade 2.” On September 27,1951 abdominal examinafion 
was normal. The patient’s general health and nutrition were excellent. 

Case 8. A white, single, female aet 61 wms first seen at our office November 
14, 194 r complaining of gross hematuria 2 years previously. On October 6 she 
had a caruncle removed elsewhere with an increase in her hematuria. She had no 
pain and no other symptoms. Abdominal examination rvas not remarkable. 
Ijrinalysis revealed 1.25 per cent albumin and many pus cells and red blood ceils- 
Cystoscopy' disclosed no evidence of caruncle. Bullous edema was present about 
each ureteral orifice. A specimen obtained by catheter from the right pelvis 
showed many red blood cells (traumatic) and no pus. Obsti-uction was met 7 
or 8 cm. above the bladder on the left side and could not be overcome. 

On December 2 the patient was admitted to the Methodist Hospital for further 
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Pathologic ici)ort of the kidney allowed moderate liydronephrosis with jiyelo- 
nephritis and arteriolar disease of the kidney, dross inspection of the ureter 
showed a fungating soft jiink mass 2.7 hy2 hy I.."i cm. in size originating from the 
ureteral wall in the lower third. The ma.ss was i)a])illary in nature, villous finger- 
like projections e.xtending from the center. The muscular wall was iinuided hut 
not penetrated. Microscoinc rei)ort; gra<le 2 jiapillary carcinoma of the ureter. 

The day after operation the patient had hiccough and rapid pidse. Five days 
later, he was in good condition, lie was dismis.'.ed on May IS in good jdiysical 
and depressed mental condition. His hlood iire.^sure was 177) SO. d'he urine still 
contained j)iis cells. 

In 1940, he had an eihthelioma removed from the left side of his neck. On 
October 25, 1911 he again had gross hematuria. Four days later cystoscoi)y 
showed imdti])lc papillary tumors on the floor of the hladder. 'Pwo grams of tissue 
were removed as well as a prostatic har. Microscoi)ic rei)orf was grade 3 papillary 
carcinoma of the hladder. The slough was scraped ofV on .January 2S, 1912 and 
radon was im]jlanted cystoscoiJically. On Ocloher 27 a necrotic area was still 
present. This was scraped olY on 13ecemher 17) and some of the radon seeds re¬ 
covered. C.wstoscopy May 13. 1!)13 showed the hladder was healed. I'he ui'ine 
remained clear thereafter. Cystoscopy on .func 7, 1915 was negative. Abdominal, 
rectal and bimanual e.xamination was negative on October 22, 19-18. was the 
urine. He expired at the age of 79 on .lanuary -1, 197)0 of coionary disease. 

Five instances of ijrimary carcinoma of the ureter have been presented. Symp¬ 
toms, finding, operative procedure, re.sults and pathology have been discu.'-sed. The 
disease is not too rare, affects males over (iO more than females, and was char¬ 
acterized by painless hematuria in these 5 cases. Fret orography is highly ae- 
curatein diagnosis. Xephro-uretereetomy without x-ray therapy is the procedure 
of choice and is safe. 

The first four patients arc still alive and rvell in May 1953. 

Ft/ A. Capitol .-Icc., Iwlianapolis 7, Ind. 



194 


AVai. NILES AVISHARD, JR. 


She has been seen repeatedlj”- since her surgical experiences but has never had 
anj>- eAudence of recurrence of her malignancjL 

Case 4- A male, Avhite, married, aet 52, entered Methodist Hospital August 
4, 1951 ghang a history of hematuria of 3 months’ duration. It subsided and re¬ 
curred. The patient had no other significant sj^mptoms. Cystoscopy elsewhere 
had detected bleeding from the left ureteral orifice. 

Cystoscopy on August 6 shoAved a filling defect in the left ureter at the sacro¬ 
iliac leA^el and no other abnormality. This finding corresponded Arith previous 
x-rays made elseAA’here. An excretory urogram on August 7 shoAved good function 
each side and persistent filling defect 4 cm. long at sacro-iliac level of the left 
ureter. That same da 3 ^ under pentothal and nitrous oxide, the loAA'er end of the 
left ureter Avas exposed through a left pararectus incision and a fusiform SAAelling 
4 cm. long AAms found at the sacro-iliac leAml. The ureter Avas dissected free and 
seAmred beloAV together Avith a cuff of bladder. The bladder incision Avas closed 
and the remainder of the incision closed in lajmrs Avith drainage. The loAver end 
of the ureter AA'as left loose in the incision. A lumbar nephrectomy Avas then done 
AA’ith remoAml of a grossly normal kidney and ureter intact. 

Examination of the ureter shoAved no evudence of tumor penetration of the Avail 
of the ureter. TAvelve centimeters beloAv the ureteropehuc juncture a tumor 3 b} 
1.7 bj'' 1.2 cm. in size Avas found. It Avas soft and broAvn. Microsection revealed 
a grade 4 transitional cell carcmoma AA’ith inA’asion of the epithelium and muscular 
Avail. Examination of the kidney shoAA’ed chronic pjmlonephritis but no hydro¬ 
nephrosis. 

The patient had an uneventful conAmlescence and Avas discharged on August 
18 in good condition. He has not been seen since. 

Case 5. A AA’hite, married, aet 66 business man AA’as admitted to the Methodist 
Hospital Alarch 26, 1937 complaining of hematuria 1 J’ear, 3 months, and 1 aa eek 
before admission. He had passed clots the size of the lead in a pencil. 

Cystoscopy on A'larch 30 shoAved a normal bladder and right ureteral orifice. 
The left AA'as red and open and emitted blood. The plain urogram AA’as not le- 
markable. A right pjmlo-ureterogram AA’as normal (double peh’is) and urine from 
the right kidney contained no pus. The left ureter Avas obstructed at the level o 
Ls. A left pyelo-ureterogram rev’ealed considerable caliectasis, slight pyelectasis^ 
marked ureterectasis doAvn to the midsacroiliac level, and a filling defect for 3.o 
cm. beloAA’ this point. The loAver end of the left ureter Avas slightly dilated. 

A proA’isional diagnosis Avas made of carcinoma of the left ureter. Because o 
hypertension and precordial distress, bed rest Avas instituted for seA’cral Aveeks. 
Indigo carmine test on April 19 normal on the right, zero on the left. Intermitten 
hematuria persisted. 

On April 27 , under ether, a left iliac incision Avas made and the ureter expose 
extraperitoneallj’. A firm, fusiform SAA-ellhig 5 cm. long Avas found at the level o 
the bifurcation of the iliac ai’ter 3 ’. The ureter AA’as dissected free, including a cu 
of bladder, and the incision closed in laymrs AA’ith drainage. A catheter Avas an¬ 
chored in the bladder. The patient aa’us placed on his side and the left kidne}’ an 
entire ureter remoA’ed intact through a lumbar incision. 
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peated in 3 patients with gross impairment of renal function, tlio imbalance 
appeared promptly. 

Hj'popotassemia has been reported after ureterosigmoidostomy by several 
investigators, and we have seen 2 cases; it seems unlikely that there is any specific 
causal relationship lietwcen the operation and the hypokalemia, which appears 
to develop only after prolonged anorexia, vomiting, or diarrhea, despite Koren- 
berg’s belief that sodium absorbed from the urine displaces cellular potassium. 


CLINICAL .STUDY 

The admission to the hospital of 2 boys who had had ureterosigmoid anasto¬ 
mosis during the first year of life and yet presented dissimilar clinical appear¬ 
ances prompted this report. Four factors have been blamed for the development 
of hyperchloremic acidosis after this operation: 1 ) the .surface area of the colon 
exposed to the urine; 2 ) the frecpiency and completeness of evacuation of urine; 



3) the segment of the colon bathed by the urine; and 4) the state of the renal 
function. An attempt has been made by clinical experimentation to evaluate 
these factors. 

^I., hospital number 77G011, aged 4, had an ureterosigmoidostomj' at 
the age of 1 j-ear. Transverse colostomy was done a 3 ’ear later because of per¬ 
sistent chills and fever. He had remained well since that operation, and was 
admitted for stud}-. He was a normal appearing boj’ of 4. The excretorj' urogram 
tng-1, -4) showed a noimal left kidnej’ and a small right hj'dronephrosis. Con- 
trpt agent injected into the colon revealed a normal colon up to the colostomj- 
without reflux into the ureters (fig. 1, B). The urea nitrogen was 20 mg. per cent, 
aud the plasma bicarbonate and chlorides were 21 and 109 milliequivalents per 
Iter, respectiveh’, a subclinical hj-perchloremic acidosis which did not appear 
0 interfere in anj’ way with normal grorvth and actirnty. 

The second patient, D. B., aged 7, number 736870, had also had an ureter¬ 
osigmoidostomy at the age of 1 , and a transverse colostomj' at the age of 2 
ecause of chills and fever. They did not recur but he was readmitted because 
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SOME OBSERVATIONS UPON ABSORPTION 
AFTER URETEROSIGMOIDOSTOMY 

C. D. CREEVY 

Although Bollmaii and hlann demonstrated in 1927 that urea could be ab¬ 
sorbed from the colon of the dog after ureterosigmoidostomy, and Boyd sug¬ 
gested in 1931 that the presence of acid urine in the colon led to the excretion of 
fixed base and finally of calcium, mdespread interest in the subject is a recent 
development. Jewett was apparently the first to suggest, in 1940, that the ab¬ 
sorption of urinaiy chlorides from the bowel could produce acidosis in addition to 
the azotemia from the absorption of urea, and later to show that the former could 
be corrected bj’^ the administration of a low salt diet and alkalis. Ferris and Odel 
in 1950 found hyperchloremic acidosis in 79 per cent of 141 patients at yarjang 
intervals after operation. Thej'^ confirmed Jewett’s observation conceriring diet 
and alkalis, and proved that the condition could also be relieved by means o 
unilateral nephrostomy or by continuous irrigation of the rectum with tap vatei. 
The latter observation demonstrates that the hyperchloremic acidosis is not due 
to renal disease alone as it is in certain forms of tubular disease. Boyce and 4 est, 
on experimental grounds, surmised that azotemia followed the absorption o 
urinary ammonia and its conversion in the Uver into urea, and that its absorption 
as the chloride was responsible for the hj’^perchloremia and the consequent aci 
dosis. Doroshow has suggested that the acidosis may be aggravated by t re a 
sorption of organic acids present in the urine or formed by fermentation m e 
bowel. Renal damage may interfere with the excretion of the phosphates, an 
with the formation of ammonia by the renal tubules, thus reducing the excie lou 
of the chlorides. 

Cordonnier and Lage, and Ferris and Odel have observed that h 3 "perchloiemic 
acidosis may not appear until long after ureterosigmoidostomj', and have sug 
gested that the latent period results from the late development of hj'^dronep i^os^^ 
and pjmloirephritis. Cordonnier and Lage, Doroshow, and Lapides believe i 
tubular damage sufficient to impair the excretion of chlorides maj" result mm 
pyelonephritis too mild to produce a recognizable pj^elographic deformity- 
observation of Ferris and Odel that unilateral nephrostomj'^ ma}’’ relieve 
chloremic acidosis without other treatment emphasizes the importance o 
renal factor in its development. Lapides has demonstrated its significance ^ eo 
ingeniouslJ^ Into the rectums of 3 patients whose renal function appeared norm 
he dripped their own urine while collecting more through an inl}dng cat le • 
The urine was expelled from the colon at the end of 3 hours, and that collec e 
in the meantime was then allowed to drip into the bowel. This cycle was con^ 
tinned for as long as 12 daj's in one patient. The addition of a contrast agen 
the urine demonstrated during roentgenographj-^ that it reached the cecum. 
Neither hj'perchloremia nor acidosis developed. When the experiment mas 

Read at annual meeting, American Association of Genito-Urinary Surgeons, . 4 bsccon, 
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peated in 3 patients with gross impairment of renal function, tlie imbalance 
appeared promptly. 

Hypopotassemia has been reported after uretcrosigmoidostomy by several 
investigators, and we have seen 2 ca,ces; it seems unlikely that there is any specific 
causal relationship between the operation and the hypokalemia, which appears 
to develop only after prolonged anorexia, vomiting, or diarrhea, de.spite Koren- 
berg's belief that sodium absorbed from the urine displaces cellular potassium. 


CLl.VICAL .STUDY 

The admission to the hospital of 2 boys who had had urcterosigmoid anasto¬ 
mosis during the first year of life and yet presented di.^similar clinical appear¬ 
ances prompted this report. Four factors have been blamed for the development 
of In-perchloremic acidosis after this operation: 1) the .‘-urface area of the colon 
exposed to the urine; 2) the frequency and completeness of evacuation of urine; 



p the segment of the colon bathed by the urine; and 4) the state of the renal 
unction. An attempt has been made bv clinical e.xperimentation to evaluate 
these factors. 

^I. M.; hospital number 77G011, aged 4, had an ureterosigmoidostomj’’ at 
e age of 1 j-ear. Transverse colostomj' was done a year later because of per- 
®tent chills and fever. He had remained well since that operation, and was 
nutted for study. He was a nonnal appearing boj’ of 4. The excretorj' urogram 
t g-1, .4) showed a normal left kidney and a small right hydronephrosis. Con- 
.' ^gsnt injected into the colon rex'ealed a normal colon up to the colostomj' 
out reflux into the ureters (fig. 1, B). The urea nitrogen was 20 mg. per cent, 
hter^^^ bicarbonate and chlorides were 21 and 109 milliequivalents per 

to ■' ^ subclinical hjqierchloremic acidosis which did not appear 

mterfere in any way with normal growth and acti^■it^^ 

® second patient, D. B., aged 7, number 736870, had also had an ureter- 
^^igmoidostomy at the age of 1, and a transverse colostomy at the age of 2 
ause of chills and fever. They did not recur but he was readmitted because 
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Although Bollman and ]\Iann demonstrated in 1927 that urea could be ab¬ 
sorbed from the colon of the dog after ureterosigmoidostomy, and Boyd sug¬ 
gested in 1931 that the presence of acid urine in the colon led to the excretion of 
fixed base and finally of calcium, widespread interest in the subject is a recent 
development. Jewett was apparently the first to suggest, in 1940, that the ab¬ 
sorption of urinary chlorides from the bowel could produce acidosis in addition to 
the azotemia from the absorption of urea, and later to show that the former could 
be corrected bj’’ the administration of a low salt diet and alkalis. Ferris and Odel 
in 1950 found hj'perchloremic acidosis in 79 per cent of 141 patients at varying 
intervals after operation. They confiimed Jewett’s observation concerning diet 
and alkalis, and proved that the condition could also be relieved b}'’ means o 
unilateral nephrostomy or bj’’ continuous irrigation of the rectum with tap water. 
The latter observation demonstrates that the hj’^perchloremic acidosis is not due 
to renal disease alone as it is in certain forms of tubular disease. Boyce and 1 est, 
on experimental grounds, suimised that azotemia folloAved the absorption o 
urinary ammonia and its conversion in the liver into urea, and that its absorption 
as the chloride was responsible for the hyperchloremia and the consequent a« 
dosis. Doroshow has suggested that the acidosis ma}"- be aggravated by the a - 
sorption of organic acids present in the urine or fonned bj" fermentation in e 
bowel. Renal damage may interfere wdth the excretion of the phosphates, an 
wdth the formation of ammonia b 3 '' the renal tubules, thus reducing the excre ion 
of the chlorides. 


Cordonnier and Lage, and Ferris and Odel have observed that hj^perchloremic 
acidosis maj'^ not appear until long after ureterosigmoidostomj'', and have sug 
gested that the latent period results from the late development of hydronep rosis 
and pjmlonephritis. Cordonnier and Lage, Doroshow, and Lapides believe a 
tubular damage sufficient to impair the excretion of chlorides maj"^ result lom 
pjmlonephritis too mild to produce a recognizable p 3 'elographic deformity, 
observation of Ferris and Odel that unilateral nephrostom 3 '^ ma 3 ’’ relieve 
chloremic acidosis without other treatment emphasizes the importance o 
renal factor in its development. Lapides has demonstrated its significance ^ei3 
ingenious^". Into the recturas of 3 patients whose renal function appeared no 
he dripped their own urine while collecting more through an inbdng catlie • 
The urine was expelled from the colon at the end of 3 hours, and that collec e 
in the meantime was then allowed to drip into the bowel. This cycle was con^ 
tinned for as long as 12 da 3 's in one patient. The addition of a contrast agen 
the urine demonstrated during roentgenograph 3 ’- that it reached the cecum. 
Neither hyperchloremia nor acidosis developed. When the experiment was re 
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Cook, and Lapidcs together reported upon 10(5 initient.s wlio liacl excretoiy uro¬ 
grams C) months or longer after uretcrosigmoidostomy; only twelve or 11.3 per 
cent had normal appearing kidneys. Since, as already pointed out above, Doro- 
show, Cordonnier and Lage, and Laiudcs have suggested that pyelonephritis 
may damage the renal tubules enough to interfere with the excretion of chlorides 
without altering the pyelogram, the true incidence of renal disease in the long 
run is probably even higher than (hat implied by these figures. 

Eeflux of urine and feces may also damage the kidneys after transplantation 
of the ureters into (he bowel. Whisenand and Moore saw gas and feces issue from 
nephrostomy tubes inserted prior to a “muco.sa to mucosa” anastomosis and 
Cordonnier and Lage as well as Parks have commented upon the frequencj" with 
which gas is seen in the renal pelves at x-ray after ureterosigmoidostomy. Baker 
and jMiller believe that reflux of fecal material may occur even when normal 
ureteral orifices are connected to the sigmoid because of the high pressures 
which normally occur in the distal colon. In view of these unpleasant fects it is 
surprising that more surgeons have not followed the suggestion of Mauclaire 
(1895) and Kroenig (1907) that a colostomy be made above the anastomosis to 
supply a clean reservoir for the urine, uncontaminated by feces. Vest and Boyce 
have recently reported the urine sterile nine months after such an operation for 
e.xstrophy. 

nUNAL DAMAGE AND HYPEnCULOREMIC ACIDOSIS 

The records of 111 patients with uretcrosigmoidostomy have been studied in 
an effort to correlate renal damage with hj’perchloremia and acidosis. Eighty-one 
had had the urea nitrogen, chloride, and plasma bicarbonate measured 6 weeks 
or more after operation. Of the 41 with nonnal urea nitrogens, there were 44 
per cent with hyperchloremia, 22 per cent with acidosis, but onlj'' 2.4 per cent 
"'ith sjTnptoms. Of the forty with elevated urea nitrogens, 75 per cent had 
hyperchloremia, 70 per cent had acidosis, and 22 per cent had symptoms. 

Pifty-three of the 111 patients had urograms C weeks or longer after operation. 
Thirty had at least one normal appearing kidney. Of these, 23.3 per cent had 
yperchloremic acidosis, but onlj' 3.3 per cent (1 patient) had symptoms. Of 
e 23 with bilateral renal disease on urography, 56.5 per cent had hyperchlo¬ 
remic acidosis, and 39 per cent had symptoms, i.e. symptoms were ten times as 
common in the presence of elevated urea nitrogen or of bilateral renal disease on 
urography as when the urea nitrogen was normal or when one kidney looked 
ooimal. These data can serve onty to emphasize the importance of the renal factor 
'n increasing the frequency and severity of hyperchloremic acidosis after ure- 
erosigmoidostomy, even though it is clear that the basic difficulty results from 
e absorption of urinar 3 '^ chlorides from the colon. 

the area of colonic mucosa exposed to the urine 

^^Case 2 suggests that the area of intestinal mucosa exposed to the urine is not 
critical importance in determining the severity of imbalance of electrolytes 
u ei ureterosigmoidostomy. A third case confirms this view. L. F., number 
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of failure to grow, lassitude, and rickets. He had the appearance of a pale, list¬ 
less boj^ of 3 or 4. The excretory urogram (fig. 2, A) showed poor function, 
large hj'^dronephroses, and ureters distended down to their entrance into the 
colon, which was elongated and greatly dilated (fig- 2, B). The urea nitrogen 
was 44 milligrams per cent, and the plasma bicarbonate and chlorides were 9 
and 113 milliequivalents per liter, respectively. The hyperchloremic acidosis 
was corrected and the azotemia reduced by a high fluid intake, the admin¬ 
istration of alkalis, and by continuous irrigation of the colon with tap water. .41- 
though it was I’ealized that renal damage was dangerously far advanced, the 
ureters were then reimplanted into the colon at a higher level by Nesbit’s method. 
Drainage of the kidneys wms much better (fig. 2, C), but the chemistries re¬ 
turned to their former levels shortly after postoperative removal of the rectal 
tube. 



Fig 2. 4, D B , urogram on admission, B, contrast enema on admission. C, postopera 
tivc urogram. 


Unaware at that time of the importance of renal damage in producing hyper¬ 
chloremia and acidosis, and impressed by Boyce’s belief that the area of the 
colon e.xposed to the urine was important, and by the difference in the colons o 
the two boys, we e.xcised D. B.’s colon from the colostomy to a point just abo\e 
the entrance of the left ureter into the bowel. As long as the rectal tube remaine 
in situ, urea and electrob^e balance remained satisfactory, but relapsed promptb 
upon its removal. A year later the hydronephrosis had diminished and the uretera 
stasis had disappeared, but the urea nitrogen was 57 and the plasma bicarbonate 
and chlorides were 6 and 131 milliequivalents. In other words, the removal of a 
fairly large area of colonic mucosa had not reduced the imbalance at all, pfO' 
sumably because of in-eparable renal damage fi'om h 3 'dronephrosis and pye'®' 
nephritis. 

The frequencj' with which hj'dronephrosis and pyelonephritis follow uretero- 
sigmoidostomj' is well known. Harvard and Thompson, in a follonaip stud} o 
198 patients subjected to ureterosigmoidostoray for exstrophy of the bladdeq 
found that there were 52.1 per cent of 20-3'ear survivals; they attributed 
per cent of the late deaths to pyelonephritis. Harvard and Thompson, Pool an 
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the habit of liolding the urine for 5 hours. Tlie urogram (fig. 3) revealed normal 
appearing kidneys, and contrast agent ■was seen in tlie cecum in the 90 minute 
film. With ideal opportunities for absorption the plasma bicarbonate was 24 
(normal) and the chlorides were 111 millicquivalcnts per liter, a mild elevation, 
but the renal function was noitnal. 


THE SEGMENT OF THE COLON i;xrOSED TO THE URINE 

Boyce has suggested, on the basis of experiments in the dog, that the segment 
of the colon bathed by urine is important in determining the degree of absorption, 
and Merricks has stated that practically no absorption can occur from the cecum 
because he has observed no hyperchloremia nor acidosis in 12 patients whose 
ureters had been transplanted into an isolated loop of cecum and ascending colon. 
I have had no personal experience ■with this operation but, through the kindness 
of Drs. Irving Victor and William Mulvaney, have been supplied with data 
concerning a patient treated by this method in Chicago and observed by them 
■"'hile residents in Urology at the Anckcr Hospital in St. Paul. B. S., a man of 75, 
had the operation described above in April 19.50, and was admitted to the Ancker 
Hospital in November 1950, for intestinal obstmotion due to an adhesive band. 
He recovered after its division and then proved to be in electrolyte balance. In 
June 1951, he began to have bouts of chills and fever, shortly after which he was 
found to be in hyperchloremic acidosis. His kidneys excreted no constrast agent, 
and ureteral catheterization was impossible. The attacks became more frequent 
and severe and he died in Januaiy 1952. Autop.sy disclosed destruction of mo.st 
of the renal substance by hydronephrosis and pj’elonephritis. This e\'idence 
^ggests that enough absorption can occur from the cecum and ascending colon 
to permit the development of a verj- severe hyperchloremic acidosis when the 
kidneys are badly injured. 


SUMJURY and conclusions 

The absorption of urinary chlorides through the mucosa of the colon after 
nreterosigmoidostomy frequentW causes hy'perchloremia and acidosis. 

Four factors are thought to influence the severitj' of absorption: the surface 
area of the colon exposed to the urine; the time of exposure (frequency of evacua- 
fion); the segment of the colon with which the urine comes in contact; and the 
unctional capacity of the kidneys. 

/^^’^'^aal experiments with five patients and data concerning a sixth suggest 
kat the last is the most important of these. 

■Since the kidneys suffer from dilatation and infection more often than not 
, 'nreterosigmoidostomy, and since there is no practicable way of preventing 
6 absorption of the urinarj’^ chlorides, the solution of the problem appears to 
e m protecting the kidneys from infection and obstmetion, if this is possible, 
e most promising method at present seems to involve the making of a terminal 
ostomy above the anastomoses; much expeiience will be needed to evaluate 
possibfiities of this method. 

University Hospital, Minneapolis, Minn. 
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750432, aged 38, had severe bilateral hydronephrosis secondary to a contracted 
bladder filled with papilloiuas. He was in mild acidosis and uremia on admission, 
but his plasma chlorides were normal. Because his bladder seemed irreparably 
damaged ureterosigmoidostomy was done on October 3, 1950 and, in an effort 
to protect his already badly damaged kidneys, the colon was divided between the 
descending and sigmoid segments, and the proximal loop was used as a terminal 
colostomy, thus providing a dean urinary reservoir with a capacity of but 150 cc. 
Since he proved to be incontinent of urine, the opportunit)'^ for absorption was 
obviously minimal. While the postoperative use of a rectal tube led to normal 
chemistries, its remormi was followed by severe hyperchloremic acidosis (C0> 9 
and chlorides 133 by January 1951). This seems to prove that the area of colon 





Fig. 3. A. G., urogram 



2 years after operation. Note contrast 


agent in secum. 


available for absorption is not a vital factor in determining the degree ^ 
imbalance of eiectroljdes. A fourth case, J. D., number 840270, re-enforces 
belief. A mild Iij^perchloremic acidosis developed 6 weeks after a terminal traas 
verse colostomy and ureterosigmoidostomy (urea nitrogen 27, COg 14, and c t o 
rides 111). Attempted dsualizatioii of the colon with contrast agent at thisbm® 
revealed that the sigmoid was blocked just above the left anastomosis, ap 
parently b 3 ’’ kinking. Here again a small loop of colon sufficed to permit measur 
able absorption, probablj’- aided by a renal deficiencj" due to mild bilatera 
hjdronephrosis present before operation. 

A fifth case presents the other side of this picture. Mrs. A. G., aged 65, num cr 
SITOlo, had ureterosigraoidostomj' and e 3 "stectomj^ in March 1950. In Tebruap 
1952, she had no complaints whater'er and had gained 30 pounds. She was m 
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CONGENITAL ABSENCE OF URINARY SPHINCTER WITH 
OPERATIVE CURE 

JOUX A. TAYLOIl AND WILLIAM H. HIOIRY 


Congenilal incontinence is a very distressing condition, which, if not corrected, 
can lead to social ostracism. It is not a rare condition, when one considers ex¬ 
strophy with epispadias. However, very few ca.ses of congenital absence of a 
urinary sphincter in an otherwi.sc normal lower urinary tract have been reported. 
Campbell' does not mention it as a congenital anomaly. Ewert- reported a case 
uith operative cure. HinmaiP states, “Construction of an artificial sphincter is 
a difficult problem.” 

I\Iost surgical corrections have been obtained by various methods of angulating 
the urethra. This angulation acts as a dam to the urinary stream through which 
the urine is forced by the detrusor action of the bladder. I'he gynecologists, 
according to Counseller,^ have generally attacked this problem with either a 
Kelly operation, a modified Kelly operation, or a Kennedy operation. All these 
operations used transvaginal plication of the urethra. The muscle and fascial 
tran.splant.s, which started withCiobeland werc.sub.sec|uently modified by Thomp¬ 
son, Denting, Aliller, Aldridge, and others, liavc the principle of angulating and 
relaxing the urethra with postural changes. Lowsley and Miller have each used 
nbbon gut for plication of the urethra. It is evident that the late result in these 
procedures is a narrowing of the vesical neck by a fibrous ring. 

Mar.shall,“ in studying incontinence following abdominoperineal resection in 
19-10, concluded, “Most patients had mobility and marked sagging of the vesical 
base and outlet, and this suggested the lack of elevation and fixation might be 
die unrecognized factor”. With this principle in mind, he conceived his so-called 
vesico-urethrope.xy, in which the posterior urethra and vesical neck and adjoining 
bladder wall are fixed to the sjonphysis and recti re.spectiveh". This procedure has 
not been generalh' accepted, although Alanshall reports 19 successes in 25 females 
"ith stress incontinence who had not responded to one or more standard gyne- 
iiological procedures. In a personal communication, he states that he has never 
bad the opportunit}' to perform it on a ca.se of congenital absence of the urinary 
sphincter. Doolittle® is the onh' one to report using this procedure. It is a rela- 
Inel}' simple procedure, which spelled success in the case herewith presented, 
after vaginal plication and sling operation had failed. A slight modification was 
used in our case, in that intact strips of the medial borders of the recti muscle 
"ere used in the bladder to rectus sutures because it was rather difficult to ap- 
Pro.ximate the bladder to the strong recti muscles. Since then, this modification 
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over the catlicter until it was quite snup;. At the l)Cginninp; of the procedure, the 
irrigating fluid dribbled around the catheter. At the coiiclusioii, the urethra was 
snug enough so that the fluid returned through the catheter instead. The skin 
over the abdomen was prepared, and a 3-inch incision was made and deepened 
to the anterior rectus fascia. The fa.scia and rectus sheath on either side were 
bared for a width of 1 inch ujd to the umbilicus. --Vn incision in the fascia was made 


51ing5 made lumedial 
bordero of recU inuocles 
down io e\jnapk\jsi3 
pubi^ (pyramidalie 
muscles inbacb) 


Sulu I'es lied around 
inleflrecii 
mu5cle(5linglefl 


flacinA eulure lodcaw 
bladder up to elin^ in 
\ Tigki reclue nauocle 


inlacl) 



Fig 2 

bom just below the umbilicus to the symphysis. The fascial slings remained 
attached at their lower ends. The recti muscles were separated by blunt dissection 
just posterior to the symphysis. The space of Retzius was entered, and the neck 
u the bladder and urethra isolated. A clamp was inserted from below on either 
e of the urethra. The clamp grasped the free end of the fascial slings. The fas¬ 
cial slings were brought out to the vagina on either side of the urethra and brought 
up retropubically to the opposite rectus, which was pierced, and then the slings 
ere sutured to one another and to the rectus muscle by means of interrupted 
i^omic catgut. The patient was then placed in lithotomy position, and the 
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has been used in over 20 cases of stress incontinence in women by one of the wri¬ 
ters* who is preparing a report of these cases. 

This case is J. L., an 11-year-old white girl, who was admitted to St. Luke’s 
Hospital in June 1949. Her only complaint was complete urinary incontinence 
since birth. The rest of her history was irrelevant. Examination revealed a norm¬ 
ally developed obese female. Vaginal examination revealed a normal vagina, 





cervix and uterus. There was absence of the left labia, in place of which was t le 
external meatus of a urethra which was patent in its entirety. Cj^stoscopic exam 
illation disclosed nothing abnormal in the urinarj’- tract. The bladder could no 
be distended because the fluid returned around the cj-tstoscope. , 

On August 4, under general anesthesia, an incision was made in the vapna 
mucous membrane underljdng the urethra. Flaps were dissected free on eit icr 
side, and the urethra plicated with interrupted sutures Xo. 00 chromic catgu • 
4n ISF Foley bag catheter was inserted into the bladder, and the plication done 


Dr. tv. H. Berry. 
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LOCALIZED PAXMURAL TUHEUCrLOI'S CYSriTIS: A REPORT OF 
TWO CASES 'I'REATED RY SURTOTAL CYS'LICCTOMY 


.?AMi:S C. SAKGEXT 

From the Dcparliiiciit of I'roloijii, I'. S. IVffrniis Ilospilnl, UVm/, ninl the Marquette 
I'nirersitij Sctiool of Medicine, Miltraukee, 

Since I have coined the term, 1 shall define my subject. It refers to an unique 
and most interesting manifestation of tuberculosis of the urinary bladder having 
had exceedingly rare reference in all literature. 

It is an angry, chronic granuloma, sharply demarced from adjacent normal or 
healed bladder structures; is of considerable size and thickness invading all 
hayers of the bladder: and is located in the dome well removed from the bladder 
base (fig. 1). Quite like the ordinary forms of secondary bladder invasion, it. 



Fio. 1 

apparently occurs as an associated manifestation of renal tuberculosis. Yet un¬ 
like the common tuberculous bladder lesions, it is c.xeccdingly refractory to all 
presently accepted forms of treatment. Indeed it remains obdurate in the face of 
complete healing of the rest of the bladder following nephrectomy and other 
appropriate measures of cure. 

Something of its unusual character may be judged by the fact, that in one of 
the very few cases described in the literature, Bowen and Bennett' at the Peter 
Bent Brigham reported a fungating, ulcerated lesion the size of a half-dollar 
aitnated in the dome of the bladder which was excised under the clinical diagnosis 
of carcinoma, only to find on section that it was a tuberculoma. 

As one browses through the maze of literature dealing with the general subject 
cl genito-urinary tuberculosis, he is struck with the great confusion that pre- 
' ail^ up to and through the first quarter of the century both as it relates to the 
significance of tuberculous lesions in the bladder and to methods of their treat- 

,, Read at annual meeting, .American .-tssoci.ation of Gonito-Urinarv Surgeons, .-Vbsccon 
June 20, 1952. . c , , 

't 0bst"''6d.'^idl" To 1“^1930**’ Solitary tuberculoma of the bladder. Surg., Gynoc. 
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colporrhaphj’- was completed by means of interrupted sutures. A Foley bag was 
left indwelling. 

The retention catheter was removed on the tenth day, and the patient was 
able to void two to three ounces of urine with slight incontinence. Her capacity 
never increased over three ounces, and she still had to w’ear pads. 

Two j'^ears later, at the age of 13, she wrote a rather pathetic letter telling 
about her fear of starting high school with her condition. It was decided to try 
to do something to strengthen the sling, and so she was re-admitted to St. Luke’s 
Hospital on jMarch 22, 1951. At operation, the suprapubic scar was excised, and 
the neck of the bladder and the urethra exposed. The slings were located, but 
they were so imbedded in scar tissue that they had no mobility. Because of the 
pre^dous vaginal and shng operation on the urethra, the urethra was fixed, and 
so it was decided that the onty hope laj’^ in a vesicopexjn Consequently, three 
sutures (fig. 1) were placed in the vesical neck, one medial and two laterally, and 
these were passed through the periosteum of the sjnnphysis, and the bladder 
neck drawn up to it in this manner. Two bands were split from the recti at their 
medial borders, and were left intact. Sutures were then passed through the 
anterior portion of the bladder near the vesical neck, and these were tied around 
the two intact slings of recti (fig. 2). A Folej’- bag catheter was left in the bladder. 
The patient’s convalescence Avas uneventful until the ninth day, when a supra¬ 
pubic urinary fistula developed. This fistula closed spontaneously and 4 da 3 's 
later the catheter Avas remoA^ed. The patient experienced complete urinary con¬ 
trol for the first time in her life, and AA^as able to urinate, although she did haAT 
some urgencj'’. She then returned to her home, and folloAv-up was done b 3 ’’ letter. 
On June 17, 1952, she reports that she is able to hold 8 ounces AA’ithout Avetting 
herself, but has urgency at this point. She relieA^es herself at the first inclination 
of a full bladder, and in this AA^a 3 '' she is complete!}' continent. 


CONCLUSIONS 


An unusual case of congenital absence of urethra with a surgical cure is pre 
sented. 

Three main types of operation for incontinence Avere performed on the same 


case. 


Incontinence continued despite a urethral plication and a retropublic shng 
operation. Attention is called to the simplicity and efhcienc}' of the vesico-ureth- 
ropexy. 


2 E. 54ih Si., New York 22, N. Y. 
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P.ejTiard and Michoir rccouutod the details of a case of renal tuberculosis in 
which a large ulcer pen-isteti in the bladder dome a year after nephrectomy. 
During the succeeding 0 months curettage of the ulcer, vaginal stretching of the 
basal nerves of the bladder and laparotomy, with botli removal of the thickened 
ureteral stump and presacral neurectomy, ail were done without material change 
in the fundal ulcer or rcvcr.'al of the positive culture and bladder stTnptoms. 
Finally, almo't 2 years after the original nephrectomy the ulcer was excised. 
Eecheck 3 months later di.^closed the bladder interior normal save for some lim¬ 
ited capacity. Urine cultures were negative and the patient was improved in 
general health and free of bladder dis'-omfort. The specimen revealed extensive 
inEamraatorv- changes throughout all Layers of the bladder wall with many typical 
tubercles including giant cells. 

It wa= soon thereafter that Bowen of the Department of Urology and Bennett 
o: the Department of Pathologv' at Peter Bent Brigham’ presented their case in 
most minute detail under the caption "Soliiaiy- Tuberculoma of the Bladder." 
.\t cystoscopy the lesion was described as a funeating tilccr in the bladder dome 
the size of a half-dollar, the remainder of the bladder being completely normal. 
Hematuria and cystitis of some 5 weeks were the .symptoms pre.sent. Except 
lor several slow-healing scrotal absccs-ses 10 years before, there was nothing 
to suggest that the lesion might be tuberculous. Indeed the report does not detail 
studies of the upper urinary tract either before or after surgery. Excised under 
the clinical diagnosis of carcinoma, microscopic sections of the specimen revealed 
tndespread inflammation with areas of necrosi.s. lymphoid. pla.sma and epithelial 
ttJ inSltration and special stains revealed acid-fast bacilli morphologically 
OTT-cal of tubercle bacilli. The bladder wound healed within a few weeks and on 
discharge the urine was clear, sterile and negative for tubercle bacilli. 

C.\SE REPORTS 

I should like to report two additional cases in detail. 

Cu.'c J. Nona, a sickly, half-grownchild, was 6rst .=eenin January 193G. at age 
13. An appendectomy had been done 10 years before for intermittent, mild pain 
ta the lower right cjuadrant referred to the right back. Cystitis had developed at 
time and during the intervening years had become increasingly severe de- 
s?ue a variety of medicines. 

t'he was Underdeveloped, frail and ob\iously anemic. The right kidney was 
^th tender and palpable. 

The urine was moderately cloudy with much pus and some blood. There were 
fommon staining organisms but acid-fast bacUIi were found in abundance. 
The bladder e.xamined under anesthesia was violently inflamed throughout 
neither orifice could be located. 

Eu-retory urography indicated the left kidney' to be anatomically and fimc- 
t-o^Uy normal whereas soft tissue calcification and obvious parenchymal cavi- 
‘Stioa flearly indicated long standing tuberculosis of the right kidney (fig. 2). 

J. and Miehon. L.: Oeus Vesical Tuberculeux et Cvstite EebeUc Cinq In- 
• ■e...i 035 Succesive. .Journal d'uroL, 23: 34-3S, 1927. 
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ment. Particularly confused was the relation, or rather lack of relation, of bladder 
tuberculosis to pure genital tuberculosis and the literature of those years abounds 
in false starts at the cure of tuberculous cystitis by epididymectomy or castration, 
at times even extending to radical removal of the vas deferens and seminal ves¬ 
icles. That all such treatment was futile so long as reinfection continued from a 
tuberculous kidney above, finally came to be clearly understood. 

The subject of direct treatment to the bladder itself was even more confounded 
by a variety of methods that were legion. Drug therapy ran the gamut from ar¬ 
senic orally through tuberculin parenterally to carbolic acid locally. The ulcers 
were attacked both transurethrally and by suprapubic section using curettage, 
fulguration and both chemical and thermal cautery. Areas of ulceration were 
excised. In others the entire vesical lining was denuded. And in still others total 
cystectomy was employed. Prolonged or permanent drainage was established by 
cystostomy, by bladder marsupialization and even by the establishment of a 
vesicovaginal fistula. Denervation through one or another means was recommen¬ 
ded. And of course nephrectomy’', or when that was forbidden, skin ureterostomy 
finally’' came to be standard procedure. 

It is little wonder, then, that during the long and interesting period from 
Park’s time dovm to and through the early part of the twentieth century one can 
find very little reference to a sharply localized area of pan-mural bladder tuber¬ 
culosis sufficiently distinctive in its pathology and behavior to attract special 
attention. Occasional published references do occur, however, indicating recog¬ 
nition of such a lesion. The first of these that can be found was that of Bryson- in 
1891. He made the unique observation of what he called a “localized parench}’- 
matous tuberculous cystitis,” hai’ing observed a sharply circumscribed granu o- 
matous area the size of a silver dollar on the anterior bladder wall of a male whic , 
after the finding of tubercle bacilli, he decided was a rare type of tuberculous 
lesion. In 1898, Strauss^ reported the cure of a case of severe cy''stitis by excision 
of an ulcer located on the anterior bladder wall which was tuberculous and con 


sidered to be primary within the bladder. Desnos,^ in 1898, reported briefly on 
the complete excision of a localized tuberculous bladder lesion and wrote o 
observing two analogous cases. Louis Schmidt^ in 1902 wrote in a mere sentence 
or two of two cases where the bladder was opened and a tuberculous ulcer ex¬ 
cised resulting in complete cure. And in 1907, Walker® in a most comprebensn e 
discussion of the general subject of bladder tuberculosis based upon 413 cases 
extracted from the literature and 34 cases on Doctor Halsted’s service at Johns 
Hopkins, noted that among the surgical procedures employ^ed there were 
suprapubic cystostomies for a variety of procedures and “one excision of t le 

ulcer.” _ 

Of such are the scattered and scanty reports on the subject until 1927 when 


= Bn’son, J. P.: Tuberculosis of the bladder. Internal. Clin. Phila., 3: 162 -l” 4 i JSOl. 

” Strauss Von Arthur; Pin Fall von tuberculoscm Geschwiir dor Blase, nien. me 
W^ochenschr., Sli 2403“2404, 1S9S. . 

•* Desnos: Intervention Cliirurgical dans la Tuberculose Vesicale. Cong, d Tctudc oe 
T'libcrculose. S64'~S66, 1S98. ^rko 

^ Schmidt L. E.: Tuberculous ulcer of the bladder. J.A.M.A., 39: 124 - 128 . 1002 
' Walker, G.: Tuberculosis of the bladder. Ann. Surg., 45:249-2S3,3S8-40S, 597-G09, 190<- 
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Reniarcl and Michou" recounted the details of a case of renal tuberculosis in 
which a large nicer persisted in the bladder dome a year after nephrectomy. 
During the succeeding 0 months curettage of the ulcer, vaginal stretching of the 
basal nerves of the bladder and laparotomy, with both removal of the thickened 
ureteral stump and presacral neurectomy, all were done without material change 
in the fundal tdeer or reverstd of the jiositive culture and bladder s\-mptoms. 
Finally, almost 2 years after the original nephrectomy the ulcer was excised. 
Recheck 3 mouths later disclosed the bladder interior normal save for some lim¬ 
ited capacity. Urine cultures were negative and the patient was improved in 
general health and free of bladder discomfort. The specimen revealed extensive 
inflammatory changes throughout all layers of the bladder wall with many tyiiical 
tubercles including giant cells. 

It was soon thereafter that Bowen of the Department of Urology and Bennett 
of the Department of Pathology at. Peter Bent Brigham’ presented their case in 
most minute detail under the caption “.Solitaiy Tuberculoma of the Bladder.” 
M cystoscopy the lesion was described as a fungating ulcer in the bladder dome 
the size of a half-dollar, the vemaiuder of the bladder being completely normal. 
Hematuria and cystitis of some 5 weeks were the symptoms present. Except 
for several slow-healing scrotal abscesses 10 years before, there was nothing 
to suggest that the lesion might be tuberculous. Indeed the report does not detail 
studies of the upper urinary tract cither before or after surgery. Excised under 
the clinical diagnosis of carcinoma, microscopic sections of the specimen revealed 
widespread inflammation vith areas of necrosis, hmiphoid, plasma and epithelial 
cell infiltration and special stains revealed acid-fast bacilli morphologically 
DTical of tubercle bacilli. The bladder wound healed within a few weeks and on 
discharge the urine was clear, sterile and negative for tubercle bacilli. 

C.ASE REPORTS 

I should like to report two additional cases in detail. 

Case 1. Xona, a sickly, half-gi-owm cliild, was first seen in January 1936, at age 
13. An appendectomy had been done 10 years before for intermittent, mild pain 
M the lower right ciuadrant referred to the right back. Cystitis had developed at 
that time and during the intervening years had become increasingly severe de- 
®P>te a variety of medicines. 

She was underdeveloped, frail and obmously anemic. The right kidney was 
oth tender and palpable. 

The mine was moderateh' cloudy with much pus and some blood. There were 
wo^mmon staining organisms but acid-fast bacilli were found in abundance, 
e bladder examined under anesthesia was \iolenth’ inflamed throughout 
'^^’ther orifice could be located. 

veretorj- urography indicated the left kidney to be anatomically and func- 
^ ® - normal whereas soft tissue calcification and obmous pareuch^-mal cam- 
’on clearly indicated long standing tuberculosis of the right kidnej" (fig. 2). 

tervM??T’n'<b J. and Michon, L.: Ulcus Vesical Tuberculeux et Cvstite Rebelle Cinq In- 
“ons buccesive. Journal d’uroL, 23 : 34-3S, 1927. 
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No particular attention was given at the time to the sizalile filling defect evident 
in the bladder dome. A chest film .showed healed, minimal Jung lesions. 

The tuberculous right kidnej', together with several inches of pipe-stem ureter, 
were remor'ed. Substantial gradual improvement followed, both in general health 
and bladder sj^mptoms. 

In November 1938, nearly 3 jmars after nephrectomy, she was found to have 
gained 17 pounds in weight, felt well generally and her bladder was so greatly 
imprormd that she was pei-fectly happy despite a nocturia of 3 to 4. Her urine, 
moreo\mr, remained hazy with pus and tubercle bacilli were readily demonstrated. 

Excretory urography again indicated the remaining left kidney to be normal 



Fig. 2 

and the cystogram again gave dear evidence of a sizable filling defect in the blad¬ 
der vault. 

Notes following cystoscopy under anesthesia recorded that “the bladder piduie 
was most remarkable. The mucosa was of normal appearance throughout except 
for a single, angry, slightly raised and sharply circumsci’ibed ulceration occupying 
the entire fundus leaving the loiver latei'al walls, trigone and both ureteral orifices 
completely healed with but little visible scarring.’’ 

The curious sharp localization of the lesion suggested the possibility of cure 
by radical resection.* At surgeiy an area of pronounced induration and thicken¬ 
ing the size of a half-dollar rvas clearl}’- palpable in the bladder fundus. The bla - 
der was mobilized and opened well off to the side of the lesion giving clear x\c\s 

* Young’s Practice of Urology (1926) vol. I, p. 316 emphasizes the well known hazards 
of open surgery on the tuberculous bladder. 
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o: ilie sharply Iwalized granulomatous mass, the rcmaimlcr of the bladder ap¬ 
pearing in all rcspwts completely normal. Tlie legion wa« e.xci.'^cKl with a full 
centimeter cu.fT of normal bladder wall. 

The pathologist de.'cribed the gros.' le.'ion as being G by S centimeters in diam¬ 
eter v.ith an average thicknests of IS millimeters and ha vine an enormously thick- 
e.ned. pink, indurated and papillaia- muco'a with a fibrotic. stringy, leathery- 
gray cut surface. 

Sc-eiions revealed the normal mu'cularis quite completely replaced by chronic 
inf.ainmaton* changes .showing numerous tubercle.' with giant cell inclusions 
'ng. . 31 . Recent re-cuttine and special stainine of the tis.me failed to reveal 
tu'r-ercle bacilli. 

The cystotomy wound healed readily but reopened in G week.' ciodng per¬ 
manently after 2 weeks of catheter drainage. Durin" this peri<xl of convale.-cence. 
datty studies of urine seslimcnt failcsl to reveal the acjd-ia'i bacilli .“^o ea.'ily 
dEmo;L=uratc-cl prior to surccry. 



Gurnr-al rc"overv vra.~ orosresstve and cr.mDie'<^ thereafter. In 1941. at ane IS 
^ona Tretgheu iOS po'irtd.' and had a comfortable bladder vrith nocturia of but 1. 
t^ae urme was clear: bo'h micro-'-otric and atrir.ea nig tes'.~ were negative. Re- 
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records show that guinea pig tests were positive; tliat cystoscopy revealed small 
patchjf areas of inflammation in the fundus and posterior bladder wall; and that 
pyelograms were interpreted as indicating the right kidney normal with calyceal 
irregularities in the left kidney suggesting tuberculosis. A painful swelling in the 
right scrotum then led to right orchieclomj’’ and in August he left the hospital 
against advice. The tis.sue diagnosis was tuberculous epididymitis. 

He was treated bj' a urologist in another city thereafter and in April 1917, had 
a left nephro-ureterectom3^ 

He first came under my care on readmission to the Veterans Hospital in 
December 1918, a year and a half after nephrectomy. The cystitis had continued 
moderately severe but the patient’s general health was good. Chest films showed 



Fig. 4 

minimal apical fibrosis. All operative wounds were well healed and the sciotal 
and rectal findings gave no indication of persisting genital disease. The urine ves 
slightly cloudy with pus and blood. Tubercle bacilli were readilj’' demonstrate 
on direct smear. Common pirngenic organisms were absent both on smear an 
culture. 

At cystoscopy the bladder capacity was greatly limited and a sharply outline 
inflammatory area, covered with a yellowish ragged pseudomembrane, 
found involving the bladder fundus and left lateral wall dmvn to and including t le 
left orifice and ridge. The remainder of the bladder appeared quite normal. 

The right ureter was not catheterized but the excretoiy urogram gave no sug¬ 
gestion of right renal disease. An abrupt narrowing of the ureter as it traverse 
the bladder wall, together with slight stasis above, suggested some ureterovesica 
cicatrization (fig. 4). The cystogram revealed a notable filling defect in the blad¬ 
der dome and left lateral wall. 
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Cultural studies indicated the orjianism to he sensitive and treatment with a 
half-gram of streptomycin twice daily, together with S to 12 gm. para-amino¬ 
salicylic acid was begun and eontinueci for 135 days. Xo clinical improvement 
could be noted at the end of -12 days. At cystoscopy, however, the entire bladder 
was found normal save for sharply limited capacity’, slight scarring about the 
base and a single, sharply-outlined, angry, granulomatous lesion the size of a half- 
dollar, limited to the left bladder dome. Since acid-fast organisms could no longer 
be demonstrated by stain of the urine sediment, ureteral catheterization was 
deemed safe and both the right retrograde j)yelogram and ureteral urine cultures 
indicated the upper right tract to be normal. Streptomycin was continued while 
awaiting outcome of the cultures and on .June 17. when a^suretl of the absence of 
right renal involvement, .subtotal cystectomy was done removing the fundal 



Fig o 


granuloma with a fair cufi of adjacent bladder wall. The balance of the bladder 
■"as found completely free of visible inflammatory changes. 

The pathologist described the gross specimen as consisting of a portion of the 
rwinarj- bladder measiuing 5 by -5 cm. The mucosa was granular and of a reddish- 
rown color. The wall measured 12 mm. in thickness and was composed of firm, 
Pale-graj- fibrous tissue with mottled reddish-brown areas of softening but with¬ 
out definite tubercles or caseous areas. See figure 5. 

^licroscopic sections revealed the entire thickness of the bladder wall involved 
*0 an extensive inflammatorj' process most pronounced in the region of the mu- 
oo;a. In addition to gi-anulation tissue, there were small isolated deposits of cal- 
oific material. Definite tubercles coidd not be recognized and careful search of 
^eciaUy stained sections failed to reveal tubercle baciUi. The pathologist’s 
■agnosis was that of “calcific c^'stitis.”* See figure 6. 

E. L , Jr. suiting on “Treatment of Bladder Tuberculosis after Xephrectomv” 
bFddpr' 1 ’ ■'■ok -2. P- 5.5-3, Dec 1922. discusses postmortem studies of the graver 

- ner legions among which “one meets other ulcerations and infiltrations that affect 
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Immediate postoperative convalescence was normal and the bladder wound 
closed in due time under catheter drainage. Upon removal of the urethral catheter 
the patient began with a series of bouts of severe ascending right pyelonephritis 
which took until November to quiet down with medication and intermittent 



Fig. 7 

bladder catheter drainage. During these several months, a progressive dilatation 
of the entire upper right side was observed (fig. 7), evidently the result of fibiotic 
changes in the intramural ureter both causing obstruction and permitting re ux 

only limited areas—similar to those of the so-called Hunner ulcer. Sections n\‘ide from sud' 
ulcerations not infrequently fail to reveal ans' characteristics suggestive of fnborcu 
and it is, therefore, in every way possible that they are predominantly not 
Strauss* calls attention to the occurrence of phosphatic concretions of tuberculous u 
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s. Hat it Lacan,c obvions tbat aotnatbingbtnl to be clone to i;;';;™|' 

teat ckainaiic. In one ol bis levcr-treo remiss,one, bo "e;',. 

and directed to return for cither hU all proven 

tures on three separate occasions follon mg . ^ 

negative for tubercle bacilli though colon bacilh neic g , ^y^nsferred 

:H£SS£SS5=;=“ 

from their records. • i j i „( n^ynonvimf ehrnn- 

He evas tonnd on admission there to be cvell-nocmdiocl ,t “PP'”"^ 

icallv ill. His sole complaint eras that ot terrilic c.vslitis L°„t 

time's an hour. There teas sontc blood nitrogen retent.on, PP''“^P^ ' 
revealed substantial liydro-iiictcfonephrosia tine to Ion ntoteia 
marked InBammatory ebanges in all calyces, pelv.s “^''1' ;,®:,, “rntm oh- 
gmtni on plain cnlliirc from the right urcteint mine ant n ,er ‘ 

mined on delayed special enUnve. M cysloscopy the bladder teas lound eM. emoty 

contracted and distorted with areal cystitis throng loiit. ,,,„i the 

On December 7, 1310 permanent right noplnostomy teas perloimed and the 

patientallocvrf to 6“''P™,^'“‘"“.bntary U, 1052 iMlleated that under 
A communication from nir. L. tlatcci vcvnvuu^ > ,.e,uu, Uta w-xci 

constant nephrostomy drainage his health had impi o^ ec consic e t coiTesDon- 
norking part time as an insurance agent. Despite months of actne coiiespo 
dence I am unable to gain any further information coucermug him. 

I have hesitated someivhat in reporting this second case 
clear proof that the excised lesion was in fact a tnberen ®‘ r rtprnnn 

that 135 days of continuous streptomycin therapy cleared the ' 

strahle tubercle bacilli and so altered the cellular structure o le esi i 
it of its distinctive tuberculous features? Some ausuei maj le in le ‘ 

long before the course of treatment had terminated t le 1 j 

of culturable tubercle bacilli and the less massive lesions o the bladder 

mucosa had completely healed. Aloreover such a locahzet massixe e i 

other counterpart in bladder disease and the weight of evidence of associated 
urinary tract tuberculosis is most impressive. 

Doubtless you are left, as am I, with the question as to wlj 
tuberculous lesion; and, particularly, why always in the bladder 
the answer lie with the two similar questions, still unsolved, concerning simple 
panmural C37stitis? 


32.^ E. Wisconsin Ave., Milivaukee, IFis. 
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LATE RENAL COIMPLICATIONS OF PARAPLEGIA; III; TREAT- 
AIENT OF ^^ESICO-URETERAL REFLUX BY SKIN 
URETEROSTOMA^ THROUGH A PEDICLE FLAP 


HERBERT S. TALBOT, DAVID P. PAULL and GEORGE R. READ 

From the Paraplcqia Service and the Urolorjical Section of the Surgical Service, Cushing 
Veterans Administration Hospital, Framingham, Mass. 


The significance of ^'esico-ureteral reflux in the development of serious hydro¬ 
nephrosis in paraplegic patients has been noted in a previous report! Further 
extensive oijservations have been made on this piienomenon and its associated 
pathological changes.-' ^ The natural hi.story of its development, however, its 
etiolog}’", and its relationship to the pathogenesis of serious renal damage have 
not yet been thoroughly elucidated. 

There can be little doubt that in a large number, perhaps a majority, of in¬ 
stances of damaging lij^dronephrosis in paraplegics, vesico-ureteral reflux is 
an early event in the pathogenesis. Whether or not it is the fundamental event 
is by no means as certain. The .significant factor ma}' well be, as Hutch has sug¬ 
gested, an associated functional obstruction at the ureterovesical orifice. Actual 
oi'ganic obstruction is not usually' found. Moreover, not all patients with reflux 
go on to develop renal damage. In many' cases, certainly' under modern methods 
of management, the situation remains unchanged for months or y'ears at a tunc, 
or shows no further pathological development than moderate dilatation of the 
ureter or renal pelvis. Tliis applies to bilateral cases as well as those in which it 
remains unilateral. The reflux may' disappear permanently' or disappear foi a 
time and then recur. Recent studies by' Bors and Comarr suggest that factois as 
yet incompletely' understood may' influence the appearance and disappearance 
of reflux, even during the course of a single examination by' combined cystoraetij 
and cy'stography'. It is probably' unwise, therefore, to accept a single negatne 
cystogram as evidence that it no longer exists. 

Because of this uncertain prognosis, because most patients with reflux on one 
or both sides seem, under close observation, to go on without further difncu 
it has been necessary to limit the concept of operative therapy'. To be quite 
accurate, this report deals not with the treatment of reflux itself, but of ceitam 
apparently irreversible changes in the upper urinary tract which sometimes occur 
in its train. 

Before going on to these, a word is in order regarding the management of those 
patients who have not, or at least not y'et, developed these pathological changes. 
Although reflux cannot be caused by pressure alone, there is little doubt t a 
pressure may' exaggerate its consequences; adequate drainage of the bladdei is, 
therefore, essential. This is not an indication for suprapubic cystostomy. lu luc , 
it has been ex'ident from the beginning of these studies that reflux can deve op 
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‘Talbot, H. S., and Bunts, R. C.: J. Urol., 61: 870-880, 1949. 
= Hutch, J. A.: J. Urol., 68: 457-467, 1952. 

^ Bors, E. and Comarr, A. E.: J. Urol., 68: 691-698, 1952. 
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in the presence of siiprapiihic drainage. Xcilher is tidal drainage (with a low 
siphon loop, of course) categorically excluded, although in most instances its 
use is probably innnse. A certain number of these patients, if they ha^■c well- 
trained reflex bladders, may continue tlicir regimen of voiding at regidarinteiwals, 
avoiding over-distension. The elimination of residual urine is an essential safe¬ 
guard in such cases, as is the maintenance of a relatively uninfected urinary tract. 
Some may require constant catheter drainage. In every case, the management 
must be particularized according to the individual needs of the patient and the 
findings in hand. 

In spite of careful treatment, a certain number get into trouble, although only 
a fraction of those in whom reflux can be demonstrated. The surgical interven¬ 
tion here described is indicated when there are repeated flare-ups of renal in¬ 
fection. or when there is e\ndcncc of actual or imminent renal insufficiency. It 


IS apparent, of course, that these will frequently occur in combination; in the 
later stages this is almost always the case. But, in a given patient, they are likely 
to present themseh'cs separately, and maj' coin'eniently be so considered. 

Exacerbations of infection are u.«ually reported by the patient; the history 
and findings arc not remarkable, but, in the absence of other etiologic factoi-s, 
the recurrent character of the episodes suggests reflux. Demonstrated by cysto- 
Sram, it may be accompanied by no other stnictural alterations than, possibly, 
a minor degree of ureteral dilatation. If the kidney function is good, operation is 
not unniediately indicated. Lavage of the renal pelves may ameliorate the current 
attack (even M-hen no obstruction can be demonstrated), and a brief coui'se of 
a suitable antibiotic or chemotherapeutic agent, followed by appropriate manage¬ 
ment, as already described, may suffice to prevent further flare-ups. 

ILhen there is endence of impaired renal function, or of hydronephrosis of 
auch degi’ee as to make such impainnent an early probability, the indication for 
^gical interx’ention is more urgent. These cases are more likeh' to be picked up 
during routine follow-up examinations than through direct complaint of the 
patient. The most significant finding is marked bilateral hydronephrosis with 
IiJ dro-ureter. Azotemia may already be present; this was the case in 2 of the 7 
cases here reported. There is almost always impau-ed or delax'ed excretion of dx'e. 
There is marked delay in the emptxTng of the renal peh’es. Although infection 
may not be clinicalh' apparent on the occasion of these findings, a histon- of re¬ 
peated febrile bouts can usualh' be obtained. Obseiwations on a considerable 


Dumber of patients ox’er a period of x'ears, and rexdews of the old films of patients 
'een in a late stage, suggest that with such a pictme the pathological changes 
may be considered irrex'ersible and probably- progressix'e. At this point, in the 
present state of our knowledge, operatix'e dix-ersion is indicated if the patient 
^ to be sax'ed from further rapid deterioration of his renal function. 

In paraplegics, ureterocohe anastomosis is impracticable because of their 
neurogenic bowel dx-sfvmction. Practically all these patients are incontinent of 
quid or semi-liquid stools. Cutaneous dix'ersion is, therefore, the operation of 
c oice. The ordinarx' flush skin ureterostomx* proxudes satisfactorx* drainage but 
rs awkward to manage. A suitable coupling dexnce which xxtII mamtain a water- 
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tight seal without irritation of the skin is not available, although the problem 
has been variouslj'^ and ingeniously attacked. Freedom from skin complications 
is particularlj" important in paraplegics already beset by a tendency to form 
pressure ulcers. An intubated skin ureterostomy handles drainage adequately 
but sacrifices the protection from infection which is afforded by a functioning 
ureter. Fish and Stevenson'' have dcscriloed a skin ureterostomy through a pedicle 
flap which drains well and does not require an indwelling catheter. Their opera¬ 
tion, with slight modifications, has therefore been adapted to the cases here dis¬ 
cussed. Although the ureter may be considerably dilated, it usually regains 
sufficient peristaltic function, in time, to provide a good efflux of urine, regard¬ 
less of the patient’s po.sition. 

All the patients operated upon have found the management of these ureteros¬ 
tomies easj’’ and convenient. Thej’’ consider it a change for the better by com¬ 
parison with a catheter life. They are free from the metabolic complications to 
which they might be subject after a urcterocolic anastomosis, if such an operation 



were feasible. The kidne 3 's remain easilj'^ accessible for investigation or treatment 
through the ureters, should the need arise. It is possible, therefore, that this 
method of diversion might be applicable in certain patients now being divei e 
through the lower bowel. 

The operation is being performed as a two-stage procedure, the flaps being 
raised at the first stage and the ureters transplanted at the second. The interva 
between stages is about three weeks. This peraiits complete healing of tire flaps, 
and a good development of their blood supplj', from whieh, in turn, the circu a- 
tion of the distal ureter may later be reinforced. Complete healing facilitates 
early application of the drainage apparatus. The outline of the pattern for je 
flaps is shown in figure 1. This is made of sheet aluminum and a tracing ® 
on the skin at the time of operation. The base lies on a line from the umbilici's 
to the anterior superior spine, with its mid point coinciding with the mid pom 
of that line (fig. 2). The flap is raised from above downward, so that the com 
pleted suture line will lie on its superior surface. This avoids a possibility o 
pressure necrosis when the condom coupling is later applied, since there is like y 
to be more pressure inferiorly. 


•> Fish, G. W. and Stevenson, T. W.: J. Urol., 61: 749-752, 1949. 
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The incision is carrictl down to tlie superficial layer of the muscle fascia, and 
the flap unclercut to, but not beyond, its base. Bleeding is controlled by ligation 
TOh very fine catgut. The fat on the under side of the flap is trimmed to bring 
the total thickness to about O.G cm. The flap can then be rolled to bring its edges 
together without tension. Bevelling the subcutaneous tissue along these edges 
will facilitate a neat closure. Care must be taken, however, to avoid compromising 
the blood supply by removing too much of the flap’s f^ubstance. The subcutaneous 
tissue is loosely appro.vimated with 3 or 4 interruiitcd sutures of fine catgut, 
the most distal being placed first so that the tip will be straight. 

Because of the relative breadth of the base, some tension will be encountered 
in closing the defect in the abdominal wall. .V mattress suture of 0.014 stainless 
steel wire, placed just above the base of the pedicle, and tied over buttons, will 
facilitate the repair. 



The skin edges of the pedicle are then carefully approximated uith fine cotton 
^tures, the most distal again being placed first. Xext, the skin tab is sutured 
down to form the tip of the pedicle. Use of this tab avoids dog-eai-s. The sub¬ 
cutaneous tissue of the abdominal wound is closed with interrupted fine catgut 
shires, and the skin with cotton. The defect shoidd be closed as it comes to¬ 
other, with no effort to achieve a straight line. The result is usually an elongated 
^ • The dressing is applied to support the flap pointing upward and laterally, 
ifs most natural position at this stage. The skin sutures are removed on about 
einnth and the stay sutures on about the fifteenth postoperative day. Most of 
e paraplegic patients upon whom this procedure has been performed are an- 
csthetic in the operative area. If sensation remains, a sense of tension ma,y be 
^Terienced for a few days. It is of great importance to avoid postoperative ab- 
distension, and appropriate measures should be taken to this end. 
tlegimiing on about the fourteenth postoperative day, the flaps should be gradu- 
} adapted to their final position, pointing downward and a little mesially. 
s IS accomplished bj' altering the dressing suitablj'^ each da.y. Edema maj'' 
eiop as a result of circulatory impaimient, with some increase in turgor during 
e early postoperative period, but this always clears up. Bflien it is gone and the 
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skin has completely healed, the second stage may be undertaken, both ureters 
being transplanted at the same sitting. 

The incision (fig. 3) is made midway between the pedicle and the anterior 
superior spine on either side. It extends downward from the lower flank in a 
gentle “S” curve. The ureter is exposed and its lower half dissected from the 
surrounding structures, Ica^dng as much areolar tissue as possible attached to it. 
A vessel which usually comes in from the h 3 'pogastric artery must he divided in 
order to obtain a sufficientlj’’ long free segment. The ureter is then divided about 
2 cm. above its entrance into the bladder and the distal stump closed with a 
suture ligature of chromic catgut. Two silk ligatures are passed through the prox¬ 
imal cut end, but not tied; thej' are for u.se as tractors. The di.ssection is then 
developed until there is available a free segment long enough to pass through the 
pedicle. An accurate measurement is necessarj' in each case; the average length 
required is 12 to 14 cm. 



Fig. .3. Location of incision for second stage 

A meatus is formed in the tip of the flap bj’^ cutting out an elliptical piece of 
skin about 0.75 by 0.50 cm., avoiding previous suture lines. A bistour}' or narron 
scalpel is passed through this opening, longitudinallj’’ down the center of the 
pedicle, and through the abdominal wall, remaining extraperitoneal. A straight 
hemostat is then passed through this tract, and the points spread slightly. The 
traction sutures on the ureter are gra.sped and the ureter drawn through the 
pedicle. Its cut end is then sutured through its full thickness, to the skin edges 
of the meatus, using No. 120 cotton. There must be sufficient length of ureter to 
permit this to be done without tension. If a large enough ellipse of skin has been 
removed, the effect vdll be an eversion of the ureteral mucosa. Five or six sutures 
are usually required. If there is tension at this mucocutaneous junction, or if the 
eversion is not produced, a stricture will almost certainlj’- develop witliin a short 
time. Figure 4 is a close-up view of a good meatus, and figure 5, A shows the 
pedicles after transplantation of the ureters. 

A soft rubber catheter (10 to 14F, depending upon the size of the ureter) is 
passed to the renal pelvis and carefully taped to the pedicle. The wound is closed 
in lajmrs around a Penrose drain. The patient should be kept well h 3 'drated after 
operation. The catheters are kept open by irrigation, and the meatal orifices 
cleaned carefulb" every day. The sutures are removed on about the ninth post¬ 
operative da 3 q and a da 3 ^ later the catheter may be removed and the drainage 
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apparatus applied. This has already been described.^ Briefly, a condom, coupled 
to a tube which leads to a leg urinal, is fi-xcd to the skin of the pedicle with facing 
cement (fig. 5, B). It is changed twice daily and the .skin clcan.sed with soap and 
water each time. Dried cement i.s removed by gentle I’ubbing, with a little cold 
cream if necessary. Organic solvont.s may cau.se dermatitis. 

This operation ha.s now been performed on S patients, bilaterally on seven, 
unilaterally on one. Of the bilateral ca.ses, six were paraplegics; the other had 
long-standing neurogenic vesical dy.'jfunction, as.sociated with an undiagnosed 
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Fig. 4. Close-up of ureteral meatus show iiig eversion of mucosa (2 years after operation). 



®P^ied° pedicles after transplantation of ureters. B, drainage apparatus 

%nal cord disease, but no skeletal paralyses. The unilateral operation was done 
ou a patient with carcinoma of the bladder, in whom the function of one kidney 
ad been destroyed by obstruction, while the other showed earlj’^ h3"dronephi’Osis. 
0 lowing diversion, a total cjmtectomy was done, 
t the 15 ureters transplanted, there have been complications in four, three of 
ch have been corrected. There were two strictures, both occui'ring earl}’^ and 
robabty due to failure to perform the precise technique described. They^ were 
^ccessfully treated, with no great difficulty, b}’’ re^^sion of the meatus. In 1 
patient a tiny fistula developed at the base of the pedicle, where the ureter had 
Apparently been drawn through too close to the skin. This was closed by^ sealing 
e ureteral opening with a small skin flap. 

* Pauli, D. p.. j. Urol., 69 : 462 - 464 , 1953 . 
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In the one case of unilateral operation a fistula developed from the midpoint 
of the ureter, closure of which has not j'et been attempted. It is probable that 
in this patient, who is rather obese, there was excessive angulation at the point 
where the ureter was brought through the abdominal wall. There was also a 
wound infection which might have been a factor. Pending an attempt at plastic 
repair, drainage is by intubation and the patient has meanwhile made a good re¬ 
covery after C3’^stectomy. 

All these patients, except for the most recent, whose healing is not yet com¬ 
plete, are doing veiy well. None has had any further episode of acute renal in¬ 
fection, and the azotemia, which was present in two, has been relieved. The 
highest nonprotein nitrogen reading is now 42 mg. per cent and this is in a patient 
whose pre-operative level was 60. The longest follow-up is over 2 years; three 
other patients have gone over 1}/^ jmars since operation. Roentgenologically, no 
significant improvement in the hj^dronephrosis has been noted, but the ureters 
are less dilated, emptying is better, and renal function is generallj'^ improved. 
All are in excellent health and well satisfied with their present status. 
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SPINAL ROOT SECTION IN TREATMENT OF ADM-VNCED 
PAR APLEGIC BLADDER 


HERBERT BREXDLLR, ERICH G. KREEGER. PHILIP LERMAX. JAMES G. M. 
HARPER. DAVID BRADLEY. MICHAEL H. BERMAX. ARTHER D HERTZ- 
BERG. FRED LERMAX km> ARCHIE L DEAX 

Frm". Ihe Pc-aplegic Scn icc, Veterans Adiniinstratwn Hospital. .Vrtr Vorl: GS, X. I*. 


FolloMiig complete transection of the spinal cord, control of micturition by 
the brain is abolished. Regulation of bladder function is subsequently taken over 
by a subsidiary center in the sacral cord, which operates through a comparatively 
simple refle.x arc. In the absence of the usual stream of inhibitory impulses from 
higher centers, the voiding refle.x occurs as soon as the intravesical pressure 
reaches a critical point. This is essentially what happens during infancy and early 
childhood, before myelinization has taken place. 

This sacral refle.x mechanism enables a certain number of paraplegics to develop 
lairly efficient reflex bladders. Tlie majority, however, either never achieve this 
objective, or else, having achieved it. fail to maintain it. The result in either case 
isunuar}' retention. The evolution of the paraplegic bladder merits further ex¬ 
planation. 


fcpmal cord injury is followed immediatel.v by a variable period of spinal shock, 
trhich is characterized by absence of deep refle.xes and detrusor atony. During the 
rwoverj' phase a certain number of bladders regain a measure of function. Mictu- 
ntion in these patients is essentially involuntary, being mediated through the 
sacral reflex arc. and conditioned solely by the level of intravesical pressure. The 
'oided stream is generally of good force and caliber and is fairly well sustained. 

he bladder capacity ranges between 200 and 400 cc.; the residual urine is less 
than 100 cc. Incontinence is rare. 

Infortimately, most paraplegics do not develop reflex bladders. Furthermore, 
those who do, a number fail to remain in the reflex state. The bladders in the 
tnajonty of patients ^\-ith spinal cord injuries eventually deteriorate into hj-per- 
tomc. contracted organs. This is a fact not generally appreciated, except at para- 
P'egic centers. 


of these poor results can be accounted for by mechanical obstruction at 
'ah outlet; the value of transurethral resection in these cases is univer- 

^ y recognized. iMost failures, however, to maintain an efficient reflex bladder, 
^ dysfunction of the sacral reflex arc itself. There is e^ddence, 
ton ^M>erimental and clinical grounds, that suggests the presence of inhibi- 
^on factors within the sacral reflex arc. Lacking help from higher ceutera, the 
rnay be unable to integrate an effective voiding reflex from the 
sr of discordant, conflicting stimuli arising in somatic and -^-isceral areas 
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below the level of the lesion. Decubitus ulcens, orthopedic conditions, cystitis, 
bladder calculi and !3pa.sms of the lower extremities tend to touch off frequent, 
premature detrusor contractions. Often the bladder conti'actions are part of a 
mass refle-x with a.ssociated autonomic manifestations, such as headache, sweat¬ 
ing and chills. Eventually, the bladder becomes converted into a small, spastic, 
inefficient organ. 


niSTORICAL RESUME 

Surgical measures to improve the .status of the advanced paraplegic bladder 
were first de\'eloped in connection with the relief of .spastic phenomena involving 
the voluntary muscles. Following the .suggestion of Foersterin 1908, posterior 
rhizotomies were carried out in a number of neui'ological conditions associated 
with in^mluntary spasm.* Encouraging results were at first observed in Little’s 
disease, multiple sclerosis and in old injuries of the spinal cord. Later reports, 
however, were less favorable.^' * 

hliinro,'* in 1933, introduced anterior rhizotomy from T ]2 to Si for the relief of 
mass spasm after spinal cord injuries. This procedure, designed not to interfere 
rvith the innervation of the bladder, found acceptance among a number of neuro¬ 
surgeons,^’ 6. 1 .8.9, 10 although there was some difference of opinion regarding 
the effect of this procedure on the bladder. Mimro,-* Freeman and Heimburger, 
Krueger,® as well as Kuhn,'® observed occasional improvement in vesical function. 
MacDonald, McKenzie and Botterell® reported abolition of bladder reflex aotivitj 
in two cases. 

In 1946 Scarff and Pool" reported lessening of voluntaiy muscle spasm foHov- 
ing excision of sear tissue from the stumps of the seA'ered cord, and also after sui- 
gical section of the dorsal columns caudad to the lesion. These authors suggeste 
the possibility that mass spasm was based on irritation. They did not inchi e 
observations on bladder function. 

For many years it had been known that the bladder was capable of functioning 
independentlj'- of the brain and spinal cord. This type of micturition has been 
called “automatic" in contrast to the “reflex” variety which occurs in the pies 
ence of an intact sacral reflex arc. Goltz and Ewald'® in 1896, and Miiller'® in 19 ) 
had noted automatic micturition in animals and man following destruction of le 
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sacral cord. Elliot’^ reported a weak return of bladder automaticity experimen¬ 
tally after surgical division of the pelvic nerves. Denny-Brown and Bobert- 
soipsi-b observed the re-establi.shment of automatic bladder function without 
residual urine or incontinence in patients who had sustained a complete injiuy 
of the cauda equina. Hocn'® was the first to carry out anterior rhizotom}^ of the 
third sacral roots for the purpose of relaxing the external sphincter. Following 
this procedure, the patient was able to empty his bladder completely. Browder 
and Corradini'' subsecpiently reported improvement in urinary function after 
excision of the distal part of the spinal cord in two patients with chronic para¬ 
plegia. 

In 1948 Sheldon and Bors'® introduced subarachnoid alcohol block for the 
treatment of mass reflexes and bladder dysfunction in paraplegia. This method 
possessed great simplicity as compared with more extensive operative procedures. 
Our experience with it is described briefly below. 

Emmett, Daut and 0111111 '“ in 1948 suggested that intradural rhizotom 3 " from 
Lj to S 5 be tried in cases where transurethral resection had failed to relieve what 
they considered an imbalance between detrusor and vesical neck. These authors 
cited the experiences of Nesbit and Webb, as well as Huggins, Walker and Noo- 
nan, who had applied pudendal nerve sections in neurogenic vesical dj’^sfunction, 
although the\" considered these experiences as insufficient for a proper evaluation 
of this procedure. The suggestion of Emmett and coworkers coincided with a 
report of Heimburger, Freeman and Wilde,"" who were able to demonstrate the 
sacral innervation of lypertonic bladders bj’’ novocain blocks and cjmtometric 
studies. These authors further pointed out that certain cases of neurogenic blad- 

01 ) Particularl}’^ those associated with urinaiy retention, responded successful!}' 
to bilateral injection of the 3rd sacral root with novocain or alcohol. Similar 
^^Periences were subsequent!}' reported by Bors, Comarr and iMoulton,"' who 
O'aluated the role of spinal anesthesia, subarachnoid alcohol injections, pudendal 
oetve anesthesia and vesical neck anesthesia in the management of the traumatic 
cord bladder. 


11 1950, Meirowsky, Scheibert and Hinchey"" reported their original observa- 
'ons on the bladder status in five cases of spinal cord injury treated by anterior 
” posterior rhizotomy from T 12 to 85 , and in three cases after anterior rhizotomy 
one from T 12 to S 5 , Satisfactory bladder automaticity developed in six cases, 
ervation in the foregoing patients was carried out primarily for relief of in¬ 
capacitating spasm in the lower extremities. In a simultaneous report,"" the same 
^ors described a new procedure of differential sacral neurotomy, designed 
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specifically to establish bladder automaticity in patients without peripheral 
spasm. Subseqvientlj', the beneficial effects of this procedure in three patients 
with incomplete transections of the cord were described by Meirowsky and Schei- 
bert.^^ 


METHOD OF STUDY 

Since 1945 the Paraplegic Service of the Bronx Xeievaus Administration Hos¬ 
pital has been investigating the applicabilitj' of \'arious forms of surgical denerva-^ 
tion in the treatment of spastic manifestations involving the bladder and volun¬ 
tary muscles. In our hands, subarachnoid alcohol blocks have not proved entirelj' 
satisfactory. Difficulty has been expcideirced with precise localization of the block. 
Also, irritative phenomena have been noted in some cases after alcohol injection. 

This paper describes changes in bladder function after sui'gical section of the 
sacral nerve roots in twelve complete paraplegics. Eight of these had sustained 
injuries of the thoracic cord, four of the cervical. Itr 11 patients bilateral anterior 
and posterior rhizotomy from Tj; to S 5 was performed in one or more stages. One 
patient so treated required firrther division of roots to Ts beeause of recurrent 
spasm of the abdomirral muscles. All 11 patients were suffering from incapaertat- 
ing spasm of the bladder and lower extremities. 

Sacral neurotomy from Si to S 5 only, as described by Meirowsky et al.,-® "as 
carried out iu 2 patients who were without spasm of the voluntary muscles. In 
one of these it was done to relieve troublesome bladder spasm, and to encourage 
the development of bladder automaticity by eliminating the sacral reflex arc. The 
other was a patient, not included in this series, who was without spasm of anj 
kind, in whom a stud}’’ was made of the effect of saci’nl root section on bilatera 
hydronephrosis and hydro-ureter in the absence of ureteral reflux. 

All patients were selected on the basis of preliminary studies of the bladder 
status either under spinal anesthesia at Tio- 12 , or under sacral novocain block-. 
In this manner a state simulating surgical denervation was achieved, thus pei- 
mitting an evaluation of the feasibility of actual root section. Bladder studies 
before and immediately after the onset of nerve block included observations 0 
the bladder capacity, ^•oided stream and residual urine. Cystometrograms "ere 
obtained before and after block, with the Lewis recording cj'stometer, using a 
continuous drip of 15 cc normal saline per minute. Cystograms were made before 
and after nerve block. Cysto-urethroscop 3 ' was done in all patients to investigate 
the possibilitj^ of mechanical obstruction. 

As judged from these studies, the indications for denervation were an increase 
in bladder capacitj’^ to at least 250-300 cc, the abilitj’- to void voluntaril}’’ "It J 
onb’’ moderate reinforcement bj’- straining or bladder Crede, a residual urine 0 
less than 100 cc, and little or no incontinence. 

RESULTS 

1. Bladder function. Postoperative!}’-, in eight of the 12 patients good bladder 
automaticity developed, as shown by the ability to void satisfactorily and at wnl- 

!Meirowskv, A. J. and Scheibert, C. D.: Exp. Mod. and Surg., 8: 437—44S, 1950. 

=5 jSIeirowsky, A. J., Scheibert, C. D. and Rose, D. K.; J. Urol., 67; 192-196,1952. 
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The stream in these patients was of normal force and caliirer, although not alway.s 
■well sustained, thereby necessitating some abdominal straining and Cred 6 . Four 
of the eight no longer required a catheter; in the other four, although the residual 
urine was not appreciable, constant drainage was required because of ureteral 
reflux or recurrent jiyelonephritis. 

Bladder automaticity was only fair in two other patients (one a quadriplegic); 
a third (also quadriplegic) obtained an equivocal result, and a fourth could not 
be studied accuratelj- because of poor cooperation. All of these remained on 
catheter drainage. 

Bladder capacity was distinctly increased in ten patients, and ranged from 300 
to 400 cc. In the other two, it was unchanged from the preoperative levels (150 
and 175 cc), although it had been greater under the influence of novocain block. 

Xone of these patients developed the slightest degree of incontinence, although 
this has been reported." Cystograms demonstrated that urine was held at the 
bladder neck in 5 patients, and at the external sphincter in seven. The significance 
of this is not clear. 


2. Upper urinary tract. Of 4 patients with serious impairment of renal function, 
one improved remarkably after rhizotomy. Co-incident with his achieving excel¬ 
lent bladder automaticity, excretion urography demonstrated gratifydng im¬ 
provement, and repeated cystograms disclosed disappearance of bilateral ure¬ 
teral reflux. Two other patients improved slightly. A fourth, udth long-standing 
renal damage, showed no change. 

In all, ureteral reflux was present in 7 patients preoperatively, on one or both 
Sides. After root section, it disappeared completely in four, involved the other 
side in one originally unilateral, and did not change in two. 

3. General. After nerve section, 11 patients felt considerably improved gener- 
® y One was somewhat better, but still complained of paresthesias in the bladder 
area and right flank. 

Spasm invohdng the bladder and lower extremities was abolished in all. Upper 
omnal spasm subsequently developed in five of eleven patients subjected to 
anterior and posterior rhizotomy from T 12 to S 5 . In one this sjnnptom became 
roublesome enough to warrant further root section to Ts. 

- utonomic manifestations, such as headache, sweating, chills and parox 3 ^smal 
were eliminated entirelj' in all 12 patients . 
to ^ patients had experienced random, nonerotic erections prior 

in rione of the patients had erections postoperativety. Improvement 

-exual function has been reported after sacral neurotom 3 " m incomplete para- 
egies,-3 but our results do not support this contention. We have observed no 
in bowel status after rhizotom 3 '. 


DISCUSSION 

Th 

ese studies confirm the observations of ]Meirowsk 3 '^ and his associates that 
®ent^^ ^^P^^^ 2 ^tion of a transecting lesion of the cauda equina favors the develop- 
oan automaticit 5 q characterized by voluntar 3 ^ voiding, good bladder 

U, little residual and no mcontinence- The clinical significance of this is 


228 


BRENDLER ET AL. 


immediatelj' apparent. Manj' paraplegics, hitherto doomed to a catheter exist¬ 
ence and its consequent dangers, now ma 3 ' be afTorded a chance for urological 
rehabilitation. 

For reasons not jmt clear, not all paraplegic patients with contracted, spastic 
bladders are suitable for this procedure. However, the potential bladder autoraa- 
ticit}" of candidates for rhizotom}' can be ascertained preoperativelj" in most in¬ 
stances bj" function studies conducted before and during spinal or sacral anesthe¬ 
sia. In our evaluation, we have relied largelj’’ on studies of the bladder capacit}', 
character of the stream and residual urine. The presence of ureteral reflux pre¬ 
vents accurate determination of the bladder capacity and residual urine. Cj'stog- 
raphj" and cj'sto-ui-ethroscopj" have also been helpful. Cj'stometry, in our hands, 
has not prox'ed particularlj’’ useful, other than providing a graphic representation 
of pressure gradients. At present, we consider cj'stometiy superfluous for prac¬ 
tical purposes. 

Section of the anterior roots alone is not as effective as anterior and posterior 
section in establishing bladder automaticitj". This was done in one patient not 
included in this series, and the bladder remained unchanged. IMeirowsky has 
reported similar findings.” It is essential, therefore, that all elements of the sacral 
refle.\ arc be completely eliminated. The actual e.xtent of the rhizotomy depends 
on the degree of associated periphei-al spasticity. Section of anterior and posterior 
roots from Si through S 5 appears to suffice for the relief of uncomplicated bladder 
spasm and for the production of satisfactoiy automaticity. In some cases differen¬ 
tial sacral neurotomj' maj’’ be enough; this can be determined from the preopera¬ 
tive studies. Quadriplegics have not been significantlj^ improved b}’^ rhizotomy. 
Possiblj”^ the loss of abdominal muscle tone and inabilit}’' to emploj" Crede pressure 
on the bladder account for the comparative!}’' poor results in these patients. 

Following rhizotomy bladder spasm disappeared in all 12 patients, even in 
those who failed to obtain a satisfactory degree of automaticit}’. One wondeis 
whether the resultant bladder relaxation, particularly in the vicinit}’’ of the uie- 
teral orifices, was responsible for better drainage from the upper tracts in those 
patients whose renal function improved postoperatixmly. Certainly, this is worthy 
of further investigation because progressive impairment of renal function is the 
commonest cause of death among paraplegics. Perhaps sacral neurotomy should 
be done earlier in selected paraplegic patients, to promote better drainage from 
the ureters, and thus prevent damage to the kidneys which may otherwise become 
irreparable. 


SUMiAIARY 

The sacral reflex arc permits the bladder to function reflexly in a limited num¬ 
ber of patients after complete transections of the spinal cord. Unfortunately, the 
majority either never achieve the reflex state, or else deteriorate, so that the end 
result in most paraplegics is a spastic, contracted bladder. 

Surgical section of the anterior and posterior nerve roots from Si through S5, 
either alone, or as part of a more extensive rhizotomy from T12 through S5, com¬ 
pletely abolished incapacitating bladder spasm in all twelve paraplegic patients 
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SO treated. At tlie same time, this operation facilitated the development of satis¬ 
factory bladder automaticity in eight of the twelve. 

Patients were selected for operation on the basis of preoperative studies of 
bladder function conducted under spinal anesthesia or sacral novocain block. 

After rliizotomy, renal function improved in three of four patients with serious 
kidney failure. This may have been due to relief of bladder spasm in the region 
of the ureteral orifices, thus permitting better drainage from the upper tracts. 

We. therefore, suggest that sacral neurotomy be carried out in selected para¬ 
plegics before bladder spasm progresses to the point where damage to the kidneys 
is irreversible. 

The authors wish to e.vpre.ss their appreciation to Drs. H. K. Faludi, P. A. 
Price, R. HebanofT and A. Weiss for their help in this project. 
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SACRAL NEUROTOMY^ FOR THE SPASTIC NEUROGENIC 

BLADDER 

JOHN F. PATTON and II. G. SCIIWAUTZ 

FroDi the Sccliotts on Urolngij and Neurosurgery, Dcparlmcnl of Surgery, Washington 
University Sehool of Medicine and liarnes Hospital, St. Louis, .Mo. 

One of the major obstacles to normal social existence in patients with spinal 
cord injuries is disturbed function of the urinaiy bladder. Munro has been in 
the forefront of attack on this problem and has had signal success in developing 
satisfactory bladder control by early institution of tidal drainage. Either be¬ 
cause of kirown factors bcjmnd control, or for other reasons, suitable bladder 
function may not be obtained in some patients. It has been noted by IMtiller 
and by Dennj'^-Brown that satisfactory automatic bladder activit}' may occur 
in subjects with complete destruction of the conus or cauda equina. Freeman and 
Heimburger found that capacity of previously hyjrcrtonic contracted bladders 
increased following section of anterior lumbosaci'al nerve roots, performed for 
relief of spasticity in paraplegic patients. Chemical interruption of lumbosacral 
nerves by subarachnoid alcohol injection has beeir shown by Shelden and Bora 
to improve bladder function in a high percentage of paraplegics, hleirowsky and 
his co-workers have demonstrated the possibility of establishing satisfactor} 
bladder automaticity by more limited nerve section. This less extensive operation 
is particularly suited to individuals with incomplete paraplegia without dis¬ 
abling mass muscle spasm of the lower extremities. Bors has recommende 
pudendal nerve block or section for restoration of bladder balance. This ner'O 
arises from the second to fourth sacral roots and innervates the striated muscles 
of the pelvic floor. Limited sacral neurotomy has been effective in the follomUo 
case. 


CASE REPORT 


J. C. C. (Hist. No. 180744), a 36 year old white woman, was admitted to Barnes 
Hospital for the first time on January 29, 1950, because of frequency, urgenc}, 
nocturia and incontinence. In 1932, the patient sustained a spinal cord mjnO 
secondary to compression fracture of the twelfth thoracic and first lumbar verte¬ 
brae. Treatment consisted of immobilization with a bodj’' cast. After 3 mon 'S 
of apparently complete motor and sensory paralysis below the waist, theie 
gradual improvement in motor power. There was an initial 3-week penod o 
inability to void, necessitating catheterization; subsequently there '"'as po°’' 
bladder control. The latter has consisted of frequency with low capacitj', eow 
plete emptying could not be achieved bj^ straining or manual compression’ 
noted that response to bladder sensation was extremely prompt, resulfinS 
soiling her clothing unless she could reach a toilet immediately. Bowel movemen s 
were kept under fairly good control by daily laxatives. The patient was marne 
in 1933. There were no pregnancies. She reported that sexual sensation 


was 


deficient, with orgasm during intercourse occurring perhaps once a month- HapPl 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Abseco”’ 
N. J., June 18, 1952. 
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domestic relations xnth her intelligent and sj'nipathetic husband were maintained 
despite the fact that sleep was internipted by frequency of urination at night 
(6-15 times). 

On admission, the patient was a bright, cheerful young woman. Blood pressure 
was 148/80. There was moderate kyphosis at the thoraco-lumbar junction. Gait 
was surprisingly good without requiring support, despite weakness of both lower 
extremities. There was symmetrical atrophy and weakness of the gastrocnemius, 
tibialis anticus and extensor hallucis longus muscles. There was contracture of 
the flexors of the toes, more marked in the left. Knee jerks were active; ankle 
jerks were absent. Anal sphincter tone was poor. There was hypalgesia from the 
first to the fifth lumbar dermatomes on both sides, and complete loss of pain 
sensation below the fifth lumbar dermatome on the right; oir the left, there was 
patchy sparing of pin prick sensation around the vagina, perineum and anus. 


nm. Hg mm. Hg 



1.-4, cystometrogram showing reduced capacity (110 cc) and hypertonic bladder. B, 
cjstometrogram folIo^^•ing novocaiue block of S2 and S3. Capacitv is increased to 375 cc 
"nil good voiding pressure. 


Touch sensation was diminished below Si. Position and vibratoiy sense were 
present. 

Bladder capacity tvas found to be 120 cc, with 70 cc residual. C 3 'stoscopy and 
ojstometrj’ revealed a contracted bladder with marked trabeculation and con- 
hacture of the vesical neck. Pj'elographv' revealed a normal upper urinaiy tract, 
ransurethral resection of the bladder neck was performed on Februaiy 1, 1950. 
obsequentlj' the patient voided xvith less difficultj- and improved stream, but 
continued to have frequenej^, and voided onlj' small quantities. 

Cj'stometrogram on Februaiy 7, 1950 (fig. 1, -4) showed a capacit 3 ' of 110 cc 
and ex-idence of h 3 q)ertonicit 3 '. Bilateral novocain injection of the second and 
ancral nerve roots resulted in increased capacit 3 ’ and good voiding pressure 
g- 1,5). Repeated block of these same roots with nupercaine in phenol and 
enzvl alcohol resulted in improx'ed capacit 3 ' (600 cc) and marked reduction in 


Irequencv 


y over a 24 hour period, following which she reverted to her prexdous 
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On the basis of temporary improvement after nerve block, operation was 
performed on February 27, 1950, consisting of bilateral section of the second and 
third sacral nerves at their individual vertebral foramina. Tidal drainage was 
maintained for 8 days after neurotomj’’. The catheter w'as then removed, and the 
patient was able to void without difficulty. Figure 2, A shows the cystometro- 
gram 15 daj'^s postoperatively. She has continued to have good bladder function 
(fig. 2, B), has no nocturia, frequencj’^, or urgency, hlotor power of the lower 
extremities has not been affected, nor is there any objective sensory change. The 
patient reports increased sexual gratification with orgasms occurring more fre¬ 
quently. In June 1951, her menstrual period was protracted and she complained 
of headache and shortness of breath. She ■was found to have hypertension (210/ 
130) and ■was re-admitted to the medical sendee for studJ^ During the course 


mm Hg 



Fig. 2. A, cystometrogram 15 daj's after bilateral sacral neurotomy, S2 and S3. Pa 
voided 200-750 cc with capacity over SOO cc. No incontinence. Residual 5 cc. B, j 

gram 16 months after sacral neurotomy. Patient voids 4 to 5 times a day, goes 10 no 
night and no incontinence. 

of tills hospitalization, cystometrogram w'as found to be essentiallj" normal 
(fig. 2, B). Cystoscopj'^ revealed only mild trabeculation, and the upper urinar} 
tract ivas found normal by pyelography and differential function. 


DISCUSSION 

There has been some confusion in terminology concerning the presence of a 
“reflex” and “automatic” bladder. In man 3 '' instances the terms are used inter 
changeably. It is desirable to limit the term “reflex bladder” to those cases 
w'here bladder function depends upon the integrit}'^ of a segmental reflex arc m 
the lo^umr part of the spinal cord or conus. This type of vesical function is t e 
most frequently encountered in patients with cord injury, and presents 
group in w'hich Munro has effectively taken advantage of reflex activity to pio 
duce a satisfactory bladder. 

“Automatic” bladder function occurs in cauda equina lesions, ivhere innerva 
tion by way of segmental spinal connections is interrupted. Clinical observation. 
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cj'stometric study, and cystoscopj’- suggest that relaxation of the vesical wall, 
bladder neck and perineal muscles follows limited sacral neurotomy just as it 
does after complete lumbosacral rhizotomjL Since the bladder neck is believed 
to receive a significant portion of its nerve supply by way of the lumbar nerves, 
an explanation for relaxation of the neck following a procedure which does not 
interrupt the lumbar nerves must be sought. It is conceivable that opening of 
the bladder neck is facilitated by relaxation of the pelvic floor. An alternative, 
and perhaps more acceptable phj’'siologic explanation maj^ lie in the fact that 
afferent impulses from spastic perineal muscles enter the cord through sacral 
roots and reach the inteniuncial pool of the bladder center in the lower spinal 
cord, where they plaj' upon the efferent fibres which go out through the lumbar 
nerves to the bladder neck. Reduction of afferent impulses after release of spas¬ 
ticity in the perineal muscles would reduce the effect in the intemuncial pool 
and cut down on the intensity of efferent stimuli reaching the bladder neck. The 
validity of such a mechanism might be tested by differential sacral posterior 
root section. 


SUMJLVRY AND CONCLUSIONS 

A case is presented in which a spastic bladder secondarj’^ to spinal cord injury 
was converted into a satisfactorily functioning organ following limited bilateral 
sacral neurotomy. 

A distinction is made between “reflex” bladder and “automatic” bladder. 
The mechanisms by which relaxation of the bladder neck occurs after section of 
the sacral nerves is discussed. A theory is presented with postulates that fewer 
stunuli reach the bladder neck from the intemuncial pool of the lower spinal 
cord because of afferent impulses from spastic perineal musculature. 
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E^^ALUATION OF SIZE OF BLADDER NEOPLASj\IS 
C. D. BllUNKOW 

The necessity for the urological surgeon to know accuratelj" the dimensions 
and location of bladder neoplasms, excepting small papillomas, is most important 
in helping to decide just what plan of procedure is to be used: whether to resect 
the growth transurethrall}'' one or more sittings and possibly implant radon 
seeds, or just to open the bladder and fulgurate thoroughly or do a segmental 
resection. 

No matter how proficient or expert one becomes in cystoscopy, the visual 
interpretation in medium or large sized growths is, in a larger percentage of 
cases, inaccurate, as proven when the bladder is opened and directly under the 
eye. 

Excretory urograms should always be made in cases of tumor at the base of 
the bladder on the lateral walls to determine possible infiltration of the ureter 
with a nonfunctioning kidnej" above. 

By a simple, painless method, without complications, it is possible to obtain 
far more information about these neoplasms before operation and thus become 
more precise about the procedure that one is going to use (fig. 1). 

It is impossible manj^ times to attempt to evaluate large tumors even with 
the patient under spinal anesthesia. 

For a long time, cystograms with sodium iodide were done in cases of bladder 
tumor; the onty information obtained was the apparent filling defect, shown by 
a flat x-ray film, and on many occasions thej'^ were at variance with the true 
condition as seen at time of operation. 

To eliminate these rdsual errors and learn more in detail about bladdei neo 
plasms, we suggest the use of a thorium preparation called Umbrathor, and t e 
taking of a supine and lateral cystogram. Umbrathor adheres to a tumoi or 
foreign body in the bladder and cannot be washed off. 

It requires only a few minutes of time and the procedure is as follows; 

A 22 or 24F catheter is inserted through the urethra and a notation ma e 
whether the urine contains blood clots. If this is the case, it is necessary to remoi e 
the clots because of the inaccuracy'' which might result from their presence. 

The cystogram is accomplished by injecting 1 to 1}4. ounces of the 
solution into the bladder. After 3 minutes, by actual timing, the bladder is n e 
to capacity with water. The catheter is then clamped. , 

The first exposure is taken in a supine position; this is followed by a secon 
exposure in an oblique position, the pelvis being at an angle of 45 degrees wi 
the table. . . 

These two exposures gi\'e the appearance of an opaque consistency sinu 
to those when sodium iodide is used in the method that is familiar to all uio o 
gists. 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Absecon, 
N. J., June 20, 1952. 
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°P“ 3 ue cystogram made with Umbrathorsolution. B, pneumocj'stogram made 
dom ^ ‘ ’ 1 replacement of bladder with air; note tumor at 

Wade note tumor on both lateral walls and several at 

e ot bladder. D, pneumocystogram; note multiple non-opaque calculi. 


The bladder is then emptied using several irrigations until the fluid is relatively 
c ear. This should remove all the thorium solution excepting that which adheres 
to the tumor mass. 

is then injected into the bladder in the same volume as fluid was used in 
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the opaque cj’’stograms. This gives a contrasting pneumocystogram vith the 
maximum amount of information preoperatively. 

The true bladder capacity u’ill be represented in black and those areas that 
show the Umbrathor clinging to them are bladder lesions of one kind or another, 
and are true in all their dimensions and location. The oblique exposure in some 
cases reveals invasion of the neoplasm in the posterior or lower portions of the 
bladder, these are not visualized in the anterior-posterior positions. 

31 Lincoln Park, Newark 2, jV. J. 
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COXSERVAXn'E SURGERY IX THE TRE-miEXT OE L-YRGE 
SINGLE P.YPILLARY TILMORS OF THE BLADDER 

DAXIEL R. HIGBEE 

We live in an era in wliich radical snrgerj- is becoming both commonly prac¬ 
tised and popular. This attitude naturally e.Ktends to the treatment of carcinoma 
of the bladder. 

For the older members of our specialty who have attained their perspecttt e 
through wide experience in dealing with all forms of bladder mahgnanc\, the 
proper selection of an operation to be employed is no great problem. 

However, for the younger man who is forced to substitute precept for ex¬ 
perience, the selection of the proper method of dealing ■unth \arious tj^es of 
bladder tiunors is not so eas}', and I am mindful of his problem in pre^-enting the 
following group of cases which have been deemed suitable for consert atit e sur- 
gery. 

T.\ble 1. Bladder tumors. ISI cases; 19SS-I950 ___ 


- 

X'o Dtcd 

MORTU-TTY 

Perceatas* 

36—Single papillomas 

R\. Tr.ansurethral fulguration 

0 


S'2~Papillarv transitional cell carcinomas 

46 Transurethral fulcuration 

4 

9Vo 

11 Palliative treatment 

11 

lOO^o 

S Suprapubic fulguration 

2 

25% 

6 Suprapubic resection 

S Segmental resection 



Nephrectomy—ureteral transplant 



3 Total cvstectomv 

2 

66?3% 

13—^Squamous ceU or infiltrative carcinoma 

11 

S3% 

6—Total cystectomy . .. 

0 

S3-i% 


The factual material for this presentation has been drami from I3l cases of 
tumors of the bladder ti’eated between 1933 and 1950 inclusive and is presented 
for the puipose of background only (table 1). 

Of this number, 36 were single papillomas treated by transurethral fulguration 
without subsequent recurrence and with no mortality related to the bladder 
tumors. 

Eighty-two tumore were classified by the pathologist as papillary transitional 
cell carcinomas. Of these single and multiple tumors, 46 received either sirrgle or 
repeated transurethral firlgurations, 4 dtarrs eventrrally of recurreirces. 

Of the remaining 35 cases, eleven were inoperable and received palliative 
treatment in the form of sirprapirbic drainage, bilateral nephrostomy or ureteral 
implantatioir into the bowel. 

Re-art at annual mcetin*', Vmerican .Vssociation of Genito-Urin.arv Surgeons, .-tbsecou, 

J.. June IS, 1952. 
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the opaque cystograms. This gives a contrasting pneumocystograra vith the 
maximum amount of information preoperativelV- 

The true bladder capacity will be represented in black and those areas that 
show the Umbrathor clinging to them are bladder lesions of one kind or another, 
and are true in all their dimensions and location, The oblique exposure in some 
cases reveals invasion of the neoplasm in the posterior or lower portions of the 
bladder, these are not visualized in the anterior-posterior positions. 

31 Lincoln Park, Newark 2, N'. J. 
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CONSERVATIM2 SURGERY IN THE TREATMENT OF LARGE 
SINGLE PAPILLARY TUMORS OF THE BLADDER 

DANIEL n. niGBEE 

We live in an era in wliicli radical surgery is becoming both commonly prac¬ 
tised and popular. This attitude naturally extends to the treatment of carcinoma 
of the bladder. 

For the older members of our speciallj’’ n'ho have attained their perspective 
through vide e.xperience in dealing with all forms of bladder malignancy, the 
proper selection of an operation to be employed is no great problem. 

However, for the younger man who is forced to substitute precept for ex¬ 
perience, the selection of the proper method of dealing with various types of 
bladder tumors is not so eas\', and I am mindful of his problem in presenting the 

foHoning group of cases which have been deemed suitable for conservative sur¬ 
gery. 

. Table I. SfaMcr (umors, tSt cases; 1988-^1950 


_ 

J iCo Dead 

1 Percentage 

36—Single papillomas 


1 

SI) "^^^"^urethral fulguration 

carcinomas 

' 0 

' 0 

1 

46 Transurethral fulguration 

4 

0% 

11 Palliative treatment 

U 

' 100% 

8 Suprapubic fulguration 

6 Suprapubic resection 

2 

,1 

1 25% 

8 Segmental resection 

\ 2 

! H% 

1 

^^phrectomy—ureteral transplant 

i ; 

0 Total cystectomy 

2 1 

66%% 

3 Squamous cell or infiltrative carcinoma 

11 

S3% 

o—iotal cystectomy 

» i 

0 

83%% 


The factual material for this presentation has been drawn from 131 cases of 
umors of the bladder treated between 1933 and 1950 inclushm and is presented 
or the purpose of background onlj’' (table 1). 

Of this number, 36 were single papillomas treated by transurethi-al fulguration 
Without subsequent recurrence and with no mortality related to the bladder 
tumors. 

Eighty-two tumors were classified by the pathologist as papillary transitional 
ce carcinomas. Of these single and multiple tumors, 46 received either single or 
legated transurethral fulgurations, 4 djdng er’entually of recurrences. 

Of the remaining 35 cases, eleven were inoperable and recehmd palliative 
reatment in the form of suprapubic drainage, bilateral nephrostomy or ureteral 
implantation into the bowel. 

h- Association of Gen.to-Urinary Surgeons, Absecon, 


237 



238 


DANIEL R. HIGBEE 


Eight were treated by open suprapubic fulguration. Of this group six are alive 
and well and two are dead of bladder malignancy following recurrences and other 
procedures. 

Six were treated bj" segmental resection of a full thickness of the bladder, the 
tumors lying in an area which did not involve a ureter. Of these, five are alive, 
one is dead following later cystectomy for recurrences. 

Eight were treated by segmental resection with either nephrectomy or bladder 
re-implantation of the affected ureter. In this group there was one postoperative 
mortality from a pulmonaiy embolus and one is dead five years postoperatively 
without a recurrence. The remaining 5 are alive and well from 1 to 17 years. Of 
3 total cj'stectomies, one is alive and apparently well 2 jmars postoperatively. 


A 


“■M 






Fig. 1. Before and after 
tuna, 4 months. Tumor size 
9 years; no recurrences. 


segmental removal of papillarj' carcinoma of bladder. 

: 2 by 2 by 1 cm. Grade 2, base invaded 0.1 cm , fairly wide, n j 


Thirteen tumors were classified as either squamous cell or solid infiltrative 
tumors; of this group, two are alive, one, 1}-^ years postoperativelj'^ and one, 
43^ years postoperatively. 

The group of tumors which I wish to discuss in some detail is the large sing 
papillary tumor of the bladder treated either by segmental resection alone, oi 
by segmental resection with nephrectomy or re-implantation of the ureter of the 
affected side. 

Five of the 6 patients comprising the first group had noticed hematuria vary¬ 
ing from 1 week to 1 year’s time. One patient presented himself with a chie 
complaint of acute urinary retention without a history of hematuria. Two tumois 
in this group were biopsied by examination of tumor particles obtained with the 
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evacuation of clots from the bladder, 22 gm. tumor tissue being obtained in 
1 case. 

The tiunors, as shomi in the accompanying slides (figs. 1, 2, 3), tvere com¬ 
paratively large, measuring on the average 3 to 5 cm. in greatest diameter and 
from 1 to 1.0 cm. through the pedicle. 

In this group recurrences developed in 2 cases and have been controlled by 
subsequent transtirethral fulgtiration, 1 twice and the other four times. Xeither 
patient is suitable physically for total cystectomy. 



Fig. 2. Before and after segmental resection for papillary carcinoma of bladder. Hema- 
turia 1 year. Tumor size: 3 by 3 by 1 j cm. Grade 2. underhing bladder invaded depth 0.1 
cm. Tvo recurrences on re'evamination 3*i years later requiring total ct'stectomy. Death 
- years after initial surgery from acute pyelonephritis. 

In 1 case a recurrence developed and when the patient wa.s examined 
years after the initial surgery, he was found to have two large tumors of the 
bladder. He was treated by total cj'.stectomy with implantation of the ureters 
into the sigmoid. While the initial result seemed to be sathnactor}', fulminating 
bilateral pyelonephritis developed 3 months later and the patient died ap¬ 
proximately 4 years after the initial .mrgery. 

In summarizing the result-s in this group of tumors, three are alive and well 
itithont further treatment. 9. 11 and 11 years re.=pectively. Two are without 
etidence of recurrenc-e at thi= time following multiple fulgurations. 2 and 3 
years respectivelj-; and one patient is dead of acute pt-elonephritis following 
ej'stectomy 4 years after initial .surgej-.-, a mortalitj' rate of 16^ per cent. 

The second group of 8 c-a-=es were large tumors and .situated close to or in- 
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volved one of the ureters. The largest Aveighed 147 gm., and measured over 5 cm. 
in gross diameter. The smallest weighed 30 gm. 

All of these patients had noticed hematuria varying from 3 weeks to 6 j^ears’ 
time, except one Avho had had no hematuria but had complained of left lumbar 
pain over a period of 3 months’ time 

Two of these individuals were treated by segmental resection of the bladder 
and nephrectomJ^ One is alive Avithout further treatment 17 years following 
surgery, and the other Avas Avell and free of recurrence for 5 years. At that time 
he died of a cardiac infarct. 



■ N ^ I ^ <« j 1 j 

Fig. 3. Before segmental resection. Large papillary carcinoma of bladder. 
nephrectomy for multiple cortical abscesses. Hematuria 3 months. Tumor size. 3 by 3 y 
cm. Grade 2. No postoperative x-ray available. No recurrences Death from cardiac in > 
5 years later. 

Six patients were treated by segmental resection of the bladder and re-im- 
plantation of the affected ureter into the base of the bladder, the ureter being 
splinted for from 5 to 7 days AAuth a No. 6 ureteral catheter. 

Of this group, one patient died on the fourth postoperatiAm day of a massne 
pulmonary embolism. The remaining five are alive and well, 1 , 2, 4, 6 and 
years respectively. 

In one of these patients a small recurrence developed on the trigone 5 years 
after surgery and was fulgurated elseiA'here. The patient is reported to be free 
of any evidence of malignancy at the present time. 

Of the entire group of 14 cases, nine have had no evidence of recurrences vary- 
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ing from 1 to 17 years: six. from 5 to 17 years. In three, recirrrences that hare 
developed have been treated by transurethral fulguration: and of the remaining 
two there was one hospital death, and one died following cystectomy, a mor- 
tahty rate of 14 per cent and an incidence of recurrence of 22 per cent. 

DISCCSSIOX AXD COXCLU5IOX 

Large papillarj- tumors of the bladder have been known to e.xist m the bladder 
for long periods of time, the longest in my own experience 6 years, and to have 
attained considerable size as is shown by one tiunor in this group which measured 
S cm. in greatest diameter and another which weighed 147 gm. 

The assmnption that large tumors may be of a low degree of malignancy is 
suggested by a historj- which may date back several years, by the fact that such 
tumors have not metastasized in spite of their long presence in the bladder, also 
by their loose texture often evident on cystogram and cj-stoscopy, and by the 
presence of a relatively small pedicle. 

As more knowledge of the behavior of bladder tumors is acciunulated, it has 
become evident that the degree of anaplasia and the depth of invasion of the 
bladder wall determine curability to a greater degree and that the t^pe of stir- 
gery to be employed should be adjusted to these factors. 

Of the 9 tumors on which complete pathological data were available, three 
proved to be grade 1; three, grade 2: two. grade 3, and one, grade 4: and of this 
group, five showed superficial invasion of the underhung bladder wall. The one 
grade 4 hunor had penetrated deeply and into the lymphatic vessels. 

The depth of invasion into the bladder wall may be the determining factor as 
to whether a cure will be obtained. Unfortunately this can be determined finally 
only by pathological examination of the specimen after the operation has been 
periormed. Biopsy to determine the degree of anaplasia may imply such invasion 

a grade 3 or grade 4 tumor is encountered and particularly if the tiunor tends 
to be solid or to have a relatively wide base. In my opinion the importance of the 
biopsj- is directly proportionate to the above factors and is relatively imrehable 
and impracticable in large papillara- tumors of loose texture and with small 
pedicles. 

In conclusion, this group of cases is presented in support of an opinion that 
large single papillaiy tumor of the bladder wall with a long history verifi-ing 
Ui presence there, or with other factors suggesting a low degree of mahgnancy, 
^ch as loose texture and relatively small pedicle should be treated by conserva- 

t e surgerj'. Radical surgeiy need not be extended to this group. 

7717 Republic Bldg., Denver, Colo. 
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CARCINOMA OF THE BLADDER: A NEW SURGICAL APPROACH 

IN SELECTED CASES 

THOMAS E. GIBSON 

The following case report will serve as an illustrative example of the technical 
aspects of a surgical procedure which may occasionally be found useful in dealing 
with certain types of bladder tumors: 


CASE REPORT 


A well de^mloped, well nourished 55 year old man, a retired army major, 
presented himself with a histoiy of intermittent gross hematuria of approxi¬ 
mately 10 years’ duration. The pertinent facts on examination were the finding 
of an enormous grade 2 papillaiy carcinoma occupjdng the base of his bladder 
at the site of the right ureteral orifice, practically filling the right half of the 
bladder. It was well localized, with a ba.se approximatelj'' 3 bj’’ 4 cm. in dimen¬ 
sions and the .surrounding bladder mucosa appeared normal. The Jewett pro¬ 
cedure done under spinal anesthesia was negati^'e as regards infiltration of the 
bladder wall. Excretory urography i-evealed a normal upper urinary tract 
(fig. 1, A). In personal experience, dilatation of a ureter caused by a bladder 
tumor is practically certain evidence that the tumor is not limited to the mucosa 
but has invaded the bladder wall. The absence of dilatation of the right ureter 
was therefore regarded as a favorable sign. Siirce the growth was too large for 
transurethral resection, at least in my hands, open operation was decided upon. 
Accordingly, on August IG, 1950, under pentothal curare anesthesia, a trans¬ 
vesical .segmental resection of the bladder was performed. The steps of this 
procedure are shown in the accompanying illustrations (figs. 2, 3 and 4). It 
impossible to locate the right ureteral orifice so it was disregarded during the 
subsequent procedure which consisted simply in widely encircling the grov i 
with an incision invohdng the entire thickness of the bladder wall (fig- 2, J J- 
Hemostasis was readily accomplished as the incision progressed. The resec ec 
block of tissue was then lifted into the bladder cavity with the ureter attache 
(fig. 2, B). The ureter was then sectioned at a convenient distance behind t le 
bladder wall, and reimplanted at the upper end of the incision which was close 
with interrupted sutures of chromic gut No. 1 (fig. 3, E). A ureteral splinting 
catheter was placed in the right ureter and brought through the urethra toge e 
with a Foley catheter (fig. 3, F). The two catheters were strapped togethei vit i 
adhesive external to the urethral meatus. The cj^totomy incision was tien 
closed about a de Pezzer catheter with interrupted chromic No. 1 sutures. | 
de Pezzer catheter was removed from the suprapubic incision the first pos 
operative day. The sutures in the suprapubic incision were removed on i 
eighth postoperative day. The urethral catheter and the ureteral splinting 
catheter were removed on the fourteenth postoperative day, after which m 
patient voided normally. Convalescence was remarkably smooth and uneven u • 

Read at the annual meeting, Americ.an Association of Genito-Urinarj' Surgeons, Abse 
con, N. J-, June 20, 1952. 
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preoperative excretory urogram showing normal upper unnap tract and large 
space filling defect on right side of bladder caused b\ intravesical papillary carcinoma, 
^ade 3. B, retrograde pyelogram 6 weeks after intravesical segmental resection of bladder 
tumor and right ureterocystoneostomy showing normal right kidney and ureter 




lowing ~ diagram of tumor coveting site of nght ureteral orifice as seen fol~ 

scrih'n cr-stotomy B, intravesical segmental resection of bladder wall circum- 

seetifin ureter still attached Black line indicates point at which ureter was 

onea. ratty retrovesical tissue is seen behind area of excision. 


It occurred to me aftenvards that jt tvould have been safer to redmplant the 
ureter at a different site (fig. 4, C, D). However, cystoscopj- trith right retrograde 
PJ olographV was perfonned on September 27, 1950 (approximateh' 6 weeks 
postoperative) at which time the bladder appeared entireh' normal, the re- 
ubplanted right ureteral orifice appeared patent and a catheter was passed to 
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the right renal peh'is without difficultj'. A right retrograde p 3 Tlograin was per¬ 
formed, rei'ealing normal appearing cal^^ces, pelvis and ureter (fig. 1, B). 

(This patient subsequent!}' succumbed to a primarj' bronchogenic carcinoma 
which proved on exploratorj' thoracotomy to be inoperable. It was an inde¬ 
pendent growth unrelated to the bladder tumor.) 



Fig. 3. defect in bladder closed with interrupted sutures of No. 1 chromic sat breter 
re-implanted at upper end of incision. F, shows method of ureteral inlubaUon and bmdfler 
drainage. Foley urethral catheter drains bladder and serves also to maintain ureteral intu¬ 
bation in proper position. Cystotomy wound is closed about a dc Pe^^er catheter. 



Pathological report (microscopic): “The sections show a complex papi at} 
structure which arises from the mucosa of the bladder. The fronds all ha' ® ^ 
fibrous core of varjdng diameter and are covered b}' heaped-up, transition 
epithelium. The epithelium is rather well-formed, but the lesion penetrates t 6 
lamina propria of the mucosa to a slight extent. The mucosa in some aieas 
infiltrated bj' chronic inflammatorj’' cells and rarely are there focal aggrega e 
of these cells. The muscularis of the bladder is intact. Pathological diagnosis- 
Papillary carcinoma of the bladder, grade 2.” 
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CO.M.MEXT 

For more exte^si^’e infiltrating growtlis involving larger areas of bladder wall 
the more radical standard technique of external mobilization and excision of the 
involved bladder wall must be utilized. This time honored procedure has in 
personal experience resulted in a sufficient number of long term cures to establish 
it on a firm foundation. The place of partial cj'stectomj' in the treatment of 
bladder tumors has been well summarized in the textbook statement of Dodson d 
“Resection of a segment of the bladder wall is applicable to all tumors so situ¬ 
ated that the entire tumor can be removed with a margin of normal bladder 
wall and the wound so sutured that normal bladder fiuiction will be resinned. 
This method of treatment is not necessary in papillary tumors unless the bladder 
wall has been deeply infiltrated. Papillary tiunors of grade 1 and 2 can be ade¬ 
quately treated by diathermy or the implantation of radium. Resection is best 
suited to tumors situated in the upper half of the bladder, but may be success¬ 
fully executed in earR' infiltrating tumors in any part of the bladder. Involve¬ 
ment of the ureteral orifice complicates but does not necessarily preclude 
segmental resection. The ureter may be diidded as it enters the bladder and 
reimplanted as near its noimal location as possible when the bladder has 
been reconstmcted.” 

The particular variant of segmental resection iUustrated in this case report, 
which might properh^ be teimed intravesical segmental resection, is applicable 
only in the occasional case, but is recommended because of its ease of performance 
and the smooth rapid convalescence of the patient. 

Diathermj' or transurethral resection of the tumor did not appear to be ap¬ 
plicable in this case for several reasons, first of all, the bulk of the tumor mass, 
second, the involvement of the ureter which would have suffered injury bj' these 
procedures, and third, there was no waj’ of telhng definitely bj' anj’ of the criteria 
at our command whether or not the bladder wall was invaded. 

coxcLrsioxs 

Although the literature on bladder tumors shows a rather wide disparity of 
opinion as to the choice and efficac 3 ' of various methods of treatment, the opera¬ 
tion of segmental resection or partial cN'stectom}" is rooted on firm foundations. 

A variant of this procedure termed intravesical segmental resection with ureter- 
mstneostomj' is described as a method applicable to selected cases. 

A bladder tumor invoh-ing a ureteral orifice with associated dilatation of the 
Ureter is indicative of infiltration of the bladder wall. The absence of dffatatioii, 
'' fie offering a more favorable prognosis, does not necessarffi'' mean that the 

uraor has not infiltrated the bladder wall. 

-laO Slitter St., San Francisco Calif. 

Dodson, I.; Urological Surgery. St. Louis: C. V. Mosbj- Co., 1950, p. 5.33. 
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THE SURGICAL TREATMENT OF TUMORS OF 
THE GENITO-URINARY ORGANS 

ARCHIE L. DEAN 

From Die Dcparlmcnl of Urology, Memorial Hospital, A^ew York, N. 1 '. 

A number of years ago, the writer presented a paper on “The Radiation 
Treatment of Tumors of tlie Genito-Urinaiy Organs.” Here radiation played 
as important a role as possible in the treatment of each disease and every effort 
was made to relegate surgery to the status of an adjuvant or abandon it. Today, 
the young urologist finds such a viewpoint difficult to understand and in his 
pursuit of more extensi-\’^e operations, neglects almost completely the limited 
but unique benefits of radiation. He may be assured, however, that the efforts 
to thoroughly explore and utilize the thei’apeutic possibilities of radium and the 
roentgerr rays which, about 1920, began on a broad scale, were based on a deter¬ 
mination to overcome failure of the surgery of that time to control genito-irrmary 
tumors. After another 25 years passed with striking improvements in diagnostic 
urology, surgical technique, anesthesia, production and proved value of antr- 
biotics and chemotherapy, and the use of unlimited transfusions, it was right 
that the urologist, so equipped, should r-e-attack the tumor problem to over¬ 
come the frustratiorrs of radiation and radiation combined with corrservative 

surgery. . -c u 

The adoption of radical cancer operations bj' the urologist was justrnable 
because such treatment is suited to the natural history of these tumors atrd use 
of similar principles has produced the best results with rreoplasms in other parts 
of the body. Ilowever, radical sur-gery for bladder tumors is far more conrpli- 
cated than radical operations on the breast or uterus which it attempts to rmr- 
tate, because, in addition to extensive removal of tissue from a relatively mac- 
cessible region, profound changes are made in the function of the kidneys arr 
sometimes the bowel. 

At present, the application of radical surgery to tumors of each of the genrto 


urinary organs is well established although, as yet, the operatrons are 


ar( 


not staricl- 

„.dized. Under the most favorable conditions, years must elapse before therr 
true value will be known but their promise is apparent. At the Memorial os 
pital, the writer continues to use all radiation methods of established value bu 
radical surgery is employed at every appropriate opportunity. This presentatrorr 
will be limited to present surgical practices. They may be short lived because 
they are subject to change as soon as other methods prove better. No end resu s, 
as yet, can be given but the goal is improved end results. . . 

Radical operations for cancers of the genito-urinary organs should be desrgrre 
to completely remove the primary tumor together with all adherent trssues, 
any possibly affected adjacent structures or organs, and at least the region 
lymphatics. Operative manipulations should be performed as far as possi 
from the tumor. The growth should not be incised nor should its coats be wea 

Read at the annual meeting, American Association of Genito-Urinnry Surgeons, Abso 
con, N. J-, June 20 1952. 
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ened in any other way before its removal in toto. Operations such as these may 
be a great immediate tax on the patient; the function of essential organs other 
than that from which the tumor arose maj'’ be profoundly altered; even the way 
of life may be changed. It is essential, therefore, that the candidate for such 
surgery be strengthened by all effective phj^sical measures. Psychic preparation 
also is important but usually no more is required than a reasonably optimistic 
description of life after any proposed changes in the disposition of the excretions. 
For these reasons, i-adical operations for tumors of the genito-urinary organs 
must be carefully planned well in advance. 

The basis of good planning is accurate information of the nature and extent 
of the tumor and the general health of the patient. Although urological diagnosis 
IS searching and is steadily improving, it seldom can provide complete informa¬ 
tion for ideal radical operations. However, if every diagnostic effort is always 
made, these deficiencies will diminish. Meanwhile, clinical judgment must sub¬ 
stitute for each uncertainty. 

Radical nephrectomy for a kidnej'^ tumor should consist of ligation of the kid¬ 
ney pedicle close to the great vessels before the growth is manipulated, removal 
of all perirenal fat with the tumor, and a clean dissection of the nodes and 
bmaphatics about the great vessels as far cephalad as the diaphragm. Opening 
the vena cava to remove a tumor thrombus may also be necessary. These meas¬ 
ures cannot be performed through the usual lumbar approach nor through a 
makeshift modification of it after an unsuspected neoplasm has been exposed. 
The procedure, therefore, must be planned in advance after making a clear- 
cut diagnosis. 


Characteristic deformities of the pelvis and calyces due to pressure of an 
infiltrating and expanding intracapsular lesion usually suffice for the diagnosis 
cf a kidney tumor. It is better to make the diagnosis certain because cysts often 
me radiographically indistinguishable Horn tumoi’s, certain cysts do not require 
surgery, and the well conducted tumor operation not only makes no provision 
or diagnosing the primary growth at the operating table but avoids its neighbor¬ 
hood as far as possible. 

Smith and his associates have shown the value and safety of aortography in 
ifterentiating kidney cysts and tumors. Recently, use of intravenous injections 
of larger quantities of more highly concentrated iodide solutions have provided 
nephrograms helpful in differential diagnosis but these pictures on the whole 
ave not been as revealing as those following aortography. Microscopic examina¬ 
tion of the urine from the affected kidney for desquamated cancer cells, when 
reported definitely positive by an experienced observer, may also call for the 
ladical operation but unless these findings are unquestionable, the method may 
e misleading and time consuming. Removing tissue directly from the suspected 
umor, in the writer’s opinion, is the quickest, easiest, and surest way to prove 
1 s nature. Kidney aspirations with an 18 gauge needle have been uncomplicated 
m a personal experience of perhaps 300 operations during more than 15 years. 

iifortunately, urologists cannot fully utilize this valuable test because patholo- 
Rists have been slow to learn to diagnose smears. 

After the diagnosis has been established, one should choose the operation best 
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suited to fulfil] all of the necessary postulates. The surgical approach for kidney 
tumors has been actively discussed since Sweetser analysed the methods used 
previous to 1946, and proposed an impi'oved incision vhich has since been as¬ 
sociated with his name. The usual lumbar incision was carried to the anterior 
midline caudad to the umbilicus and thence cephalad to the sternum. Through 
the transverse limb of tire incision the kidney could be explored and if a tumor 
was found the vertical limb could be added, I har-e used this approach with 
great satisfaction. To me, at first, it was astonishing to observe how the vertical 
limb of the incision removed support from the tinnor causing it to fall anteriorly 
leaving the pedicle exposed for early ligation. In addition, through this approach, 
the removal of huge growths was comparatively simple. Unfortunately, this 
incision does not provide unobstructed access to the lymphatics about the great 
vessels in the region of the diaphragm and the initial exploration to verify the 
diagnosis should no longer be part of a cancer operation. 

A great advance rvas made when Chute began to populaiize the thoi'aco- 
abdominal approach to kidney tumors. Subsequent reports from manj'^ sources 
unanimously'- described its safety'-, the ease with rr'hich the renal pedicle is exposed 
for ligation before the tumor is handled, the free access to the great vessels for 
lymphatic dissection, and the suitability'- of the incision for removing tumors 
of the largest size. This incision has ahvay'-s proved satisfactory and its use has 


pi'oduced no complications. 

During the past 2 y'-ears, for kidney'- surgery generally, I have used the Naga- 
matsu incision, and for large tumors ha-r'-e modified it slightiyn With the patient 
in the usual lateral posture, tJie incision starts from the interspace between the 
ninth and tenth ribs just lateral to the border of the sacrospinalis muscle. It is 
carried caudad above the angles of tire three lower ribs until over the twelfth 
rib its dii'ection is changed so that it parallels the twelfth rib as far as the anterior 
midline. An inch is then resected subperiosteally' from the tentli and elei'ent 
ribs just mesial to their angles and the twelftli rib is removed. When dealing 
vdth large tumors, I have carried the incision to the anterior midline and thence 
cephalad to the sternum. In this approach, as with the Sweetser incision, t e 
anterior limb removes support from the mass and unless it is completely^ adherent 
it falls anteriorly exposing the pedicle. Wren the Nagamatsu incision has been 
completed, moderate traction on the rib and muscle flap exposes the kidney m 
the lower part of the operative field and provides free access to the entire su - 
diaphragmatic region. After ligation of the vessels of the pedicle close to t e 
aorta and vena car'-a and removal of the tumor, the e.xposui'e facilitates a careiu , 
lymphatic dissection as far as the diaphragm. In fact, the dissection has been 


carried in the retropleural mediastinum for perhaps 7 or 8 cm. 

UTiile I have found this a satisfactory'- approach to kidney'- tumors and recom¬ 
mend its use, I do not believe that it is better than the thoraco-abdomina 
approach except that it is definitely less time consuming. In my limited expen- 
ence, I har'e not found any procedure possible through the thoraco-abdomina 
incision that could not be done easily through the modified Nagamatsu. 
the thoraco-abdominal approach has clearly shown urologists that the additiona 
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hazard of opening the chest is slight, it should be avoided if unnecessary, just 
as the peritoneal ca\-ity is not entered unnecessarily during the usual kidney 
operation. 

Radical nephrectomy should be performed for Wilms tumor, tumors of the 
renal parenchyma in adults, and epithelial tumors of the peUis. Preoperative 
radiation is never used. Postoperative radiation is ahvays given Wilms tumors 
whether or not disease can be found beyond the kidney. In tumors of adults 
during removal of the regional hmiphatics, if metastases are found, it is helpful 
to fasten metal skin clips at the site so that postoperative radiation can be 
directed more accurately. 

In the absence of demonstrable metastases at operation, postoperative radia¬ 
tion is not given until recurrences appear because these tumors, as the result 
of their nature and deep location, require large amounts of radiation to induce 
any regression. Such treatment should not be given unnecessarily. Furthermore, 
routine prophylactic postoperatirm radiation probably is not highly effectir’e 
in preventing recurrences, and by producing radiation changes in the superficial 
tissues, it prevents the administration of full tumor doses later should recur¬ 
rences appear. 

Operations on the bladder should also be planned well in advance so that 
patients can be prepared for exliausting procedures which may also involve 
diversion of the urine and perhaps changes in the bowel. With information nmv 
available, there should be general unanimity regarding the proper choice of 
patients for local treatment which conserves the bladder and radical surgery 
H'hich diverts the urine and removes the bladder and prostate together with 
any other pelvic organ which ma\' impede a clean lymphatic dissection. Many* 
pathological examinations of excised bladders and pebdc lymph nodes have 
shown that 40 per cent of the tumors which have infiltrated the bladder muscu- 
laris have metastasized. This corroborates Jewett’s reports on the increasing 
futility of conservative treatments as tumors infiltrate deeper. There is also 
ample laboratory verification of the clinical obseiwation that palpable induration 
uf a tiunor base is presumptive e\'idence that the tumor has penetrated the blad¬ 
der vail and that palpable thickening along the route of the bladder vessels 
indicates lymphatic metastasis. Unfortunately^ when tumors have reached a 
stage that such diagnostic findings are clear cut, few cures can be achieved by 
anj' degree of surgical radicalism. The conclusion, therefore, appears inescapable 
fiiat to cure patients with bladder tumors, every indindual with an infiltrating 
growth must be considered a candidate for radical siu-gery. 

-4 serious handicap lies in urological diagnosis which, good as it is, as vet is 
loo crude to accurately show the status of the patient who is near the borderline 
of curability. ProbabW after the most careful preoperative examination there is 
a factor of error as great as 20 per cent in estimating the amount of disease out¬ 
side of the bladder as well as M-ithin it. Tliis was clearly- shown br- the studv of 
100 consecutive bladders removed for tumors. At the pathological examination 
of the entire bladder, 50 tumors were found to have a higher grade of malignancv 
than that shown in the cystoscopie biopsy. There were 11 cancers first diagnosed 
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as papillomas, and there was microscopic infiltration of tumor cells outside the 
bladder in 11 patients in whom direct examination bj" the surgeon had sho™ 
no evidence of disease. In an appraisal, therefore, of bladder tumor patients 
before operation, one must recognize the importance of this large factor of pos¬ 
sible diagnostic error because it affects a sizable proportion of patients who 
occupy an intermediate position between those who may be treated successfully 
bj' conservative measures and those whose only hope may lie in radical surgery 
or palliation. 

The realization of a large factor of diagnostic error has variously affected 
urologists. A conservative group which maintains that nothing better has been 
established, continues to use a number of agents within the bladder. I believe 
this position not only is unjustified at present but it promises little therapeutic 
improvement in the future. Some younger urologists, with excellent surgical 
training, believe that mistakes due to uncertainties of diagnosis are best mini¬ 
mized by broadening the field of radical surgery. As a result, they divert the 
urine and remove the bladder which, in many cases, could be saved. Few of the 
advocates of radical surgery have had much practical experience with conser¬ 
vative therap}’ and, as a result, the possibility of bladder preservation, I believe, 
is too seldom thoroughly explored. There is ample evidence that smaller and 
superficially infiltrating tumors can be controlled bj’’ treatment which conser\es 
the bladder, while in the presence of metastatic disease it has not been demon¬ 
strated, as yet, that the patient benefits significantly from radical surgery. For 
these individuals, siugical palliation appears to offer the greatest benefit unti 
radical operations establish a cure rate sufficient to outweigh the disadvantages 
of pyelonephritis, electro^de imbalance, frequent tumor recurrence and problems 
of rehabilitation. 

Transurethral resection has adherents, some of whom have attempted to 
build a complete S 3 '^stem for treating bladder tumors of all sizes and types vd 
the resectoscope. Unfoi'tunatelj’", this is futile because the scope of the instrumen 
is restricted, limiting the most skilled resectionists to no more than local treat 
merits. Furthermore, the cutting current frequently distorts the appearance o 
biops 3 '' specimens so that a benign growth ma 3 ' look malignant and maligna 
tumors ma 3 ’' appear benign. IlTien used in the bladder the instrument is dangerous 
and it is undependable for completel 3 ’' removdng extensive or deepb' infiltrating 
cancers in the bladder wall; it does not treat metastases and it can not lelie'e 
ureteral obstruction. 

Small superficial tumors do not enter importantb^ into this discussion because 
the3’' can be treated successfull 3 ’^ b 3 ’’ conservative local measures such as electro 
coagulation, implantation of radon seeds, segmental resection, or these treatmen 
in combination. Occasionalbq ureteral re-implantation ma 3 ' be required. Tlwre 
fore, with the exception of multiple papillomatosis, which is unique and for w ic^ 
there is no effective local treatment, it should be considered a major error 
remove the bladder for superficial tumors. In conjunction with efforts to preser\ 
the bladder, close observation after treatment is essential. Local recurrences or 
new tumors are likeb' to spring up but if discovered earh^ and treated promp - 
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their control should not be difficult. If not discovered prompth* and energeticalh’ 
treated, preferabh' rvith electrocoagulation and radon seeds through a cj’sto- 
scope, the earlier efforts to avoid radical surgeiy probably rvill be wasted 

After disposing of the relatively simple tumors as conservatively as possible, 
a much more difficult problem must be solved in treating the large and important 
group of patients with infiltrating bladder cancers. The extent, location, and 
tj’pe of these tiunors may vary considerably but they are all serious. Their 
granty is due not so much to their propensity to weaken patients with dysuria, 
hemorrhage, and obstmctive pyelonephritis, for usuallj' these factors can be 
remedied, but because, in addition, at the time of their discovery the\' are so 
frequently attended by metastases. Probably all of these patients require surgical 
treatment. 

As it is a major error to remove the bladder unnecessarih’, it is equalh' wrong 
to perform inadequate operations. In the treatment of infiltrating bladder can¬ 
cers, first in the category of ineffectiveness I place simple cystectomj'. Requiring 
also diversion of the urine, this becomes an extensive operation wliich can onlj' 
he successful when tumors are confined to the bladder and local growAhs are 
frequently amenable to more conservative measures. .After studying manj' pa¬ 
tients treated with diversion of the urine and simple cystectomy and noting the 
frequent and early appearance of tumors in pelmc hunph nodes, it seemed e^^- 
dent that this operation could onlj' be applied successfully to those exceedinglj’^ 
rare indir-iduals u’ith infiltrating tiunors which can not be removed b 3 ’ segmental 
resection and which have not metastasized. 

While in common nith a number of other urologists, I routineh’’ combine dis¬ 
section of accessible peh'ic and iliac nodes noth bladder removal, failures of 
such measures produced need for a considerablj' more radical operation which, 
^ith the bladder, would remove all pehic and lumbar h'mphatics and anj' organ 
''hich interfered u’ith such a clean dissection as well as anj' peh’ic organs or 
tissues secondarih' involved. Such an operation was reported bj' mi' associates 
Alarshall and TiTiitmore who generallj' recommend the procedure for the treat- 
uient of e.xtensive bladder cancers. I believe the operation represents sound 
radical surgerj'. 

“The abdomen is opened through a long paramedian incision or a liberal 
transverse incision at the level of the anterior superior iliac spines, transecting 
both rectus muscles. If exploration of the upper abdomen (mth particular refer¬ 


ence to the liver and para-aortic 13 'mph nodes) shows no ei-idence of metastasis 
outside the peh’is, and if exploration of the peh-is reveals the tumor to be localh' 
operable, the patient is placed in a moderate Trendelenburg position and the 
®iall bowel is packed out of the operative field. 

The peritoneum overl 3 'ing the common and external iliac arteries is incised 
on either side of the bifurcation of the aorta to the terminations of the e.xternal 
iliac arteries. The ureters and peri-ureteral tissues are mobilized from the pelvic 
brim to ivithin 2 or 3 cm. of the bladder, where the 3 ' are transected. The recto- 
siginoid and its mesentery are divided as close to the base of the bladder as is 
easible. The dissection of the iliac b’mph nodes begins bilaterally just above 
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the aortic bifurcation and extends to the terminations of the external iliac 
arteries. The dissected tissues are pushed mesially and interiorly in continuity 
with the pelvic viscera. 

“The obturator fossa is cleaned of its fat and lymph nodes, but the obturator 
nerve is preserved. Bilateral ligation of the internal iliac arteries at their origins 
has been carried out without demonstrable ill effects. The vasa deferentia are 
divided near the internal inguinal ring but the spermatic vessels can usually 
be retracted laterally^ and preserved. The posterior parietal peritoneum with 
the subjacent retroperitoneal tissues distal to the aortic bifurcation is pushed 
downward and the retrorectal plane in the hollow of the sacrum is opened by 
blunt dissection to the tip of the coccJ^x. 

“The incisions in the posterior parietal peritoneum are e.xtended from the ter¬ 
minations of the external iliac arteries to meet at the bladder vault. The anterior 
and lateral surfaces of the bladder are freed leaving virtually^ all the perivesical 
fat on the bladder. The posterolateral attachments of the bladder and rectum 
are divided, dissecting the lymph nodes and perivascular tissue from the internal 
iliac vessels and ligating the visceral branches of these vessels. Packing is fre¬ 
quently necessary to control venous bleeding until the dissection has been car¬ 
ried far enough to permit visualization of bleeding points. 

“Bilateral uretero-intestinal anastomosis is carried out by' placing the ureters 
in the same or in separate troughs in the rectosigmoid, employing the Coffey 1 
technique. An end colostomy is constructed either through a separate stab wound 
or through the original incision. The wound is then closed in layers with chromic 
catgut, emplojring through-and-through, heavy, silver wire stay sutures. Two 
or three Penrose drains are placed in the pelvis through the inferior angle o 
the wound. 

“The patient is then placed in the lithotomy’- position. The anal orifice is close 
with a purse string suture and an elliptical incision is made encompassing the 
anus and adjacent skin. The membranous urethra (or indeed the entire bulbous 
urethra and triangular ligament) is dissected free and the puboprostatic liga¬ 
ments are transected. The terminal portion of the rectum with a portion of t e 
levator muscles is mobilized and the specimen is extracted. Closure of the pei 
ineal defect is effected by'- approximation of the levator muscles when possible, 
by closure of the subcutaneous tissue and skin, by packing, or by a combination 
of these methods. Packing against a small rubber dam has seemed effective 
and generally’ applicable. The ends of the Penrose drains previously’ inseite 
into the pelvic wound may be brought out through the perineum to piovi e 
through-and-through drainage. , 

“If the perineal phase of the procedure is omitted, the specimen can be remoi e 
through the abdominal route by dividing the puboprostatic ligaments an 
transecting the membranous urethra and the rectum at the level of the levator 
muscles. The rectal stump is then closed with chromic catgut and perinea 
drainage established by means of a stab wound adjacent to the anus. The iiretero 
colostomy is constructed and the abdominal wound closed as described. 

“The ureterocolostomy’ is drawn 2 to 4 centimeters beyond the skin suiface 
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and maintained there by three or four Halsted clamps, grasping the full thickness 
of bowel wall at 12,3, 6, and 9 o’elock, and securely taped to the skin; or fixation 
may be obtained by suturing the bowel w'all to the anterior rectus sheath. 

“The operative specimen includes the bladder; prostate; seminal vesicles; 
perivesical fat; obturator, internal iliac, external iliac, and common iliac lymph 
nodes; and a variable segment of rectum including that adjacent to the prostate 
and bladder base together with the intervening tissues. At the conclusion of the 
operative procedure, the only structures visible in the pelvis are the muscles 
and bones forming the pelvic floor and walls, the iliac vessels, and the obturator 
nerves. No effort is made to reperitonealize the pelvis.” 

Such an operation represents an extreme effort to cure patients with bladder 
tumors so extensive as to be othervdse uncontrollable. At present, it is good 
experimental surgery. ^^Tiether or not such radical operations are justifiable 
can only be shovm by future comprehensive studies of their operative mortality, 
postoperative morbidity, cure rate, and the usefulness of individuals so treated 
to themselves and to society. So far, little success has followed operations upon 
tumors vdth fixed or numerous metastases even though they were limited to 
the pelvis. 

The following procedure is recommended in an attempt to discover more 
accurately the extent of disease and thus give each patient appropriate treatment. 
In this way, the possible advantages of radical surgery may be obtained when 
necessary and the disadvantages are not inflicted without reason. 

After making the usual examinations to show the nature and extent of the 
tumor in the bladder, the condition of the upper urinary traet, and the patient’s 
general condition including a chest roentgenogram, he is prepared for radieal 
surgery. The choice of operation is not made, however, until after the peritoneal 
cavity has been opened and its contents examined, the peritoneum over the 
ureters incised, and the pelvic lymphatics and perivesical regions carefully in¬ 
spected and palpated. If no enlarged nodes can be found and there is no exddence 
of induration beyond the bladder, segmental resection may suffice, or radon 
seeds may be embedded. It may be necessar 3 ' to re-implant a ureter in the 
bladder. Clean dissection of the principal groups of lymphatics should always 
be done but removing the rectum to ensure a clean dissection when no enlarged 
nodes can be found should not be necessary. At the same time, one must guard 
against lessening the patient’s factor of safety by undue conservatism. While 
segmental resection often can remove a tumor confined to the bladder as com¬ 
pletely as can cystectomy, there is always danger of tumors appearing in the 
preserved portion. Segmental resection seldom is successful when there is tumor 
infiltration of the trigone, and since about 65 per cent of bladder cancers touch 
the trigone, segmental resection or any other conservative method should not 
be attempted for infiltrating tumors of the bladder base. In such cases, C 3 ^s- 
tectomy and node resection should proidde a greater cure rate. Similar treatment 
appears most suitable for multiple papillary carcinomas with involvement of a 
considerable portion of the bladder wall or growths near the urethral orifice 
If the direct scrutiny shows extensive or fixed metastases or dense adherence 



254 


ARCHIE L. DEAN 


of the bladder, palliative surgery should be used. Diversion of the urine immedi¬ 
ately stops frequency and dysuria and relieves kidney obstruction. It usually 
diminishes hematuria for a time and may be followed by much tumor regression. 
Proper transplantation of the ureters is essential and much experimental and 
clinical study has been given the technique of uretero-intestinal anastomosis. 
Success requires the transplanted ureter to have the largest possible blood supply, 
to follow a straight course into the bowel and to be free from traction and com¬ 
pression. Probably the most efficient anastomosis provides a tuiuiel beneath 
the serosa and part of the muscular layer of the bowel and fixes the two struc¬ 
tures by internipted sutures w'hich pass through the mucosa of the bowel and 
the entire wall of the split end of the ureter. After studying the clinical course 
of patients with uretero-intestinal anastomosis, a high proportion of whom 
showed normal excretion urograms, and after noting the frequency of pyelo¬ 
nephritis and electrolyte imbalance w’hich often causes death, there is reason 
to believe that until these complications can be avoided or promptly cured, 
uretero-intestinal anastomosis should be reserved for palliation while cutaneous 
ureterostomy should be employed when a cure is likely'. As soon as skin anas¬ 
tomoses are firmly healed, collecting cups should replace catheters because 
kidney infection is unavoidable w'ith foreign bodies such as catheters, but sterile 
urine has been obtained with cups. 

Probably when a prostatic cancer can be recognized by rectal palpation the 
patient is incurable. On the other hand, since no one can do more than guess 
at the nature of small areas of induration, diagnosis based on rectal palpation 
alone is attended by an unavoidable factor of error of at least 10 per cent. 
The examination of frozen sections removed by incisional biopsies at the oper¬ 
ating table w'ith all in readiness for radical surgery violates ideal practice by 
incising the grow'th, and diagnostic errors as great as 15 per cent have been 
reported following microscopic examinations of frozen sections. The Memona 
Hospital experience w'ith thousands of aspiration biopsies has demonstrate 
their safety and accuracy' but the test has not been adopted generally because 
pathologists have been slow to study the diagnosis of tissue smears. The writer, 
who will not treat a patient for prostatic cancer unless the clinical impression 
is corroborated by' microscopic evidence, performs biopsies by aspiration vi i 
a plain 18 gauge needle in every case. , 

There is common agreement that radical prostatectomy' of some type sho 
be performed -when the grow'th is confined to the gland. Probably this princip e 
can be broadened somewhat to include Avith benefit patients w'hose tumors can 
not be removed completely, because it permanently relieves obstruction o 
bladder outlet. On the other hand, performing radical prostatectomies on pa 
tients W'ith metastases which have regressed under hormone therapy 
mote comfort but it does not increase the cure rate because disappearance o 
metastases continues only as long as hormonal control. 

As soon as the diagnosis of an operable prostatic cancer has been made, es 
trogens should be given. It is desirable to obtain hormone control of the grow 
because there may be great biological differences, as yet clinically indistinguis i 
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able, in prostate cancers and some, when incised, pursue a nild, uncontrollable 
growth. After about 4 weeks of estrogen treatment, guided by reduction of the 
serum acid phosphatase to normal, or the appearance of feminization, the opera¬ 
tion can be performed. Here again, the greatest benefit can be expected onlj 
from the well-planned cancer operation. As to which radical operation to choose, 
perineal removal is as good as any. The radical retropubic operation as yet has 
not demonstrated specific advantages. 

As soon as a tumor of the testis has been discovered, it should be removed 
for microscopic examination on which subsequent treatment is based. Orchiec¬ 
tomy is so harmless and specific information regarding the tmnor is so essential 
that this operation is recommended even in the presence of metastases. The 
immediate neighborhood of the tumor is carefully avoided by an incision over- 
lying the spermatic cord which is ligated and severed near the internal abdominal 
inguinal ring. There appear to be no advantages in ligating the spermatic cord 
more proximally. Experience has shown that when the tumor is first recogmzed 
such a large proportion of patients have demonstrable or occult metastases in 
the pelvic and abdominal lymphatics that there is general agreement that these 
regions always should be treated. There are differences of opinion, however, as 
to what this treatment should be. The writer suggests that if the tumor is a 
seminoma, radiation alone should be sufficient to give prophylactic or curative 
treatment to the routes of lymphatic drainage or to any other part of the body. 
When choriocarcinoma is found, there is little to be gained by any further pro¬ 
cedures because the disease spreads through the blood stream and it is radio¬ 
resistant. 

With embryonal carcinomas, teratocarcinomas, or adult teratomas, after 
giving a tumor dose of 3500 r. to the pehnc, abdominal and epigastric lymphatics, 
a clean dissection of these structures may be performed. This operation is sug¬ 
gested in the hope of extending curative therapy because these tumors produce 
early and relatively radioresistant metastases. Although past e-xperience has 
shown no significant benefit from surgery, former surgeons lacked the advantages 
of the newer exposures without which, even now, there can be little hope of suc¬ 
cess. A thoraco-abdominal approach made by removing the ninth rib can be 
extended to the depths of the pehds. This facilitates complete and meticulous 
dissections from the diaphragm to the pehds. The Nagamatsu incision also has 
given complete access to these retroperitoneal structures and in the writer’s 
hands requires less time. 

Since cancers of the penis, hke other epidermoid cancers, metastasize by em¬ 
bolism, amputation a centimeter or a centimeter and one-half proximal to any 
visible or palpable tumor should completely remove the primary growth. liSTiiJe 
conservatism has no place in the treatment of metastases, I believe radical sur¬ 
gery' should not be performed until the need is proved. In a study of several 
hundred men ndth penile cancers, palpable inguinal adenopathy was present 
in 80 per cent of the men at the time of their first examination' Biopsies and 
observation for ten or more years showed that of these enlarged nodes only one- 
half were cancerous. Since cancers of the penis usually spread first to accessible 
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inguinal or subinguinal nodes and grow slowly and since radical groin dissections 
cause varying degrees of disability of the lower limbs and most of these men are 
laborers, unnecessary groin dissections should be avoided. 

When the patient has been anesthetized for removal of the primary tumor, 
any suspiciously enlarged or hard nodes should be aspirated. Such nodes may 
also be excised, but with cancer present there is considerable danger of fungation 
following partial surgical removal. If metastasis is not found by aspiration, the 
patient should be closely observed as long as he lives. If the nodes are cancerous, 
following removal of the primary growth a radical inguinal dissection should be 
performed. Leaving only essential blood vessels and nerves, all fat, fascia and 
lymphatic tissue are removed from the proximal third of the femoral canal to the 
junction of the common iliac veins. To facilitate operating in the pelvis, follou’- 
iug dissection of the femoral and inguinal regions, the inguinal ligament is incised 
above the femoral canal giving clear exposure of the lymphatics accompanj'- 
ing the iliac vessels. Because this operation is long and tedious, it is best per¬ 
formed on but one side at a time. However, due to the crossed lymphatics at the 
base of the penis, inguinal metastasis usually is bilateral. Thus, when lymphatic 
dissection has been performed on one side, tliere is usually need to apply it to 
the other as well. Here again, Jiowever, I have seen no harm to the patient from 
waiting until close observation, verified by biopsy, showed that the operation 
was necessary. The relatively large proportion of patients who require skm 
grafting after radical groin dissections can be reduced if the wounds are closed 
by sliding full thickness grafts. 

SUMMAKY 

Radical operations for tumors of the genito-urinary organs constitute a com¬ 
paratively new aspect of urological therapy. To be properly performed they 
must be carefully planned in advance. This requires diagnoses more searching 
in some respects than present procedures provide. If uncertainties remain after 
careful examination, one can only be guided by the natural historj’^ of the disease 
and the best interests of the patient. While final evaluation of radical surgery 
for tumors of the genito-urinary organs lies far in the future, its furtherance 
by those who perform it capably appears highly desirable because of all present 
forms of treatment it gives the greatest promise of increasing the cure rate m 
these diseases. 


REFERENCES 

Chute, R., Soutter, L. and Kerr, W. S.; The value of the thoraco-abdominal incision m 
removal of kidney tumors. New Eng. J, Med., 241: 951-960, 1949. • 

Marshall, V. and Whitmore, W. P., Jr.; Technique for extension of radical surgery 
treatment of vesical cancer. Cancer, 2: 424-428, 1949. . a _ 

Nagamatsu, G.: Dorso-lumbar approach to the kidney and adrenal with osteoplastic n n 
J. Urol., 63 : 569-577, 1950. ... . 

Nagamatsu, G., Lehman, P. and Berman, M.: The dorso-lumbar flap incision in uroios 
surgery. J. Urol., 67:787-795, 1952. . , 

Smith P G., Rush, T. W. and Evans, A. E.: An evaluation of translumbar artenograpui'- 
J.’Urol., 66:911-921, 1951. „ . 

SwEETSEB, T. H.: Surgical approach to renal and other retroperitoneal tumors. J- oro ■, 
67: 651-659, 1947. r 



The .lorRN'AL or Urology 
V ol 70. Xo. 2, August 1953 
in U.S.A. 


LEI0:\IY0SAIIC0:MA of the urinary BLADDER: REPORT OF 

A CASE 


ARTHUR B. CECIL 


The picture of tumors of the bladder of mesothelial origin, both benign and 
malignant, is becoming clarified by the contributions of more and more ob¬ 
servers reporting single cases. It is true that an occasional urologist has seen 
more than one case, but it is also true that many large clinics have never ob¬ 
served a single case. 

It is easy to see, from a study of the literatme, that thosewho have encountered 
these tumors have recognized that they were in the presence of an unusual 
gi'owth. I shall limit this paper to a discussion of one particular group of meso¬ 
thelial malignant tumors of the bladder, namely leiomyosarcoma. In 1939, 
lu-etscluner and Doerhing' reported a case of leiomyosarcoma of the bladder, 
aird summarized 14 cases from the literature. In 1943, Crane and Tremblay- 
added 7 cases from the literature, but did not include the case reported by Shivers 
and Henderson.® Other cases reported are one by Lev and Bell,'* one by Mackles 
et ah®, one by Jones and Ross', and one by Katzen.' The case which I am present¬ 
ing is the twenty-eighth one of leiomyosarcoma of the bladder to be reported. 

Even from this limited clinical material, certain conclusions can be drawn: 
leiomyosarcoma occurs at any age; it occurs in childhood, but not more fre¬ 
quently than in later life; it is more common in males than in females; it e.\tends 
both locally and by metastasis. The prognosis is bad. The first sjTnptom is 
usually hematuria, but dysuria follows as the growth increases in size, or as the 
bladder becomes infected, and the growth may obstruct either the urethra, 
tae ureter or both. 

The tumor may sprmg from any part of the bladder wall. It is many times 
pedunculated and lobulated, or it may be of broad base. Its surface to begin with 
is smooth, and this is striking upon looking at the tumor cystoscopically. Later 
it may become ulcerated and encrusted with lime salts. Leiomyosarcoma may 
be associated with other changes in the same tumor: osteogenic and cai'cinoma- 
tous changes have been reported. On cut sections the tumor has a collagenous 
appearance. 

Malignant leiomyomas have been classified into three groups, the malignancy 
increasing proportionately; 1) those closely resembling leiomyoma; 2) those 
having short spindle-shaped cells with oval nuclei; and 3) those having great 
variation in the morphologic character of the cells. 

Read at the annual meeting, .American .\ssociation of Genito-Urinarv Surgeons \bse- 
eon, N. J., June IS, 1952. ’ . - 


_ Kretschmer, H. L. and Doerhing. P.; .A.rch. Surg.. 38; 274, 1939. 

■ y,''?"®’ h- Tremblay, R. G.; Ana. Surg., 118: SS7, 1943. 

Shivers, C. H. de T. and Henderson. K. P.: J. Urol., 42: 761, 1939. 

Lev, M. and Bell, W. E.: J. Urol., 57 : 251, 1947. 

Mackles, .\., Immergut, S., Grayzel, D. M. and Cottier, Z. R.; J. Urol., 59: IPU 194 S 

Jones, 11., Morus, M. C. and Ross, C. F.; Brit. J., Surg.. 38 : 24“’ 1950 
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Cohen® btatefe tliat the cells of tliis tumor are shorter and rounder than those of 
a benign tumor. The nuclei are massive and hyperchromic. Giant cell forms 
maj’^ exist. The stroma is scanty, and the walls of the blood vessels are defective. 
The occurrence of manj'' mitotic figures is considered a reliable sign of malignancy. 

Treatments that have been recommended have been wide excision of the 
tumor with diathermy cooking of the base, total cystectomy, deep x-ray therapy. 
It will require manj' more careful studies to determine the relative value of 
these procedures. 


CASE REPORT 

A man 58 years old was admitted to the Hospital of the Good Samaritan, Los 
Angeles, on March 4, 1951. His complaint w'as hematuria. The family history 
was negative for malignancjL With the exception of an appendectomy, which 



I'lo. 1. Appearance of the tumor upon opening bladder. Note pcdunculation and lobula¬ 
tion. 

was done in 1939, he had been at work constantly for 32 years. Three years 
before admission he was taken tvith painless liematuria. He again had hematuna 
1 month before admission, and 1 week before admission had hematuria which 
lasted 7 hours. The blood was the onij' sjrmptom. The physical examination was 
negative. A flat film of the abdomen showed some calcified glands in the abdomen, 
and arthritic changes in the lumbar spine. The right inferior pubic ramus showed 
some expansion, and irregular coarsening of the trabeculation in the bone con¬ 
sistent tvith Paget’s disease. An excretory urogram showed fair concentration of 
the dye in both kidne 3 ’s, and the pattern of the upper urological tract was 
noimal The prostate was of normal size, somewhat firmer than normal, not 
malignant. The genitalia w'ere negative. Blood count and blood smear were 
normal. Kolmer and Kline tests wei-e negative. 

Cj'stoscopj^: “On the right side of the Ijladder wall, 4 cm. above the right ure- 

* Cohen, J. S • Arch. P.uth., 13 : 857, 1932 
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teral orifice, is a rounded, smooth tumor mass which must be pedunculated, as it 
can be shifted around 'ndth the cystoscope. The mass seems to be about the size 
of an English walnut, men it is pushed aside the right ureteral orifice can be 
seen. The rest of the bladder wall appeared nonnal. A study of the prostatic 
border shows some intravesical enlargement of the prostate.” 

Operation DlayS, 1951): On the right side of the bladder wall was found a 
perfectlv smooth tumor which was composed of two portions, one abo^ e anothei 
and each about the size of a five cent piece. Tliis dumb bell hke tumoi had a 
pedicle of about 1 cm. breadth, and upon pulling up on the tumor a tent like 
portion of the bladder wall was raised up (fig. 1). The tumor was seized with a 
clamp to lift it up, but the clamp squashed right through it. The tumor was then 
vTapped with gauze and lifted up, and while tension was kept on it a diathenuy 
cutting knife was used to widely excise the bladder wall around the base and 
deeply beneath it. After removal of the tumor the base was cooked with a dia- 



Fig. 2. .1, leionivosarcoma. B. leiomyosarcoma. Note spindle shape cells with variation 
m size and shape of nuclei, hj-perchromatism and mitotic figures. 

thermy current. Bleeding was astonishingly slight. A suprapubic drainage tube 
was put in and a Foley catheter through the urethra. 

Surgical pathological report Xo. B2031-51 (Dr. L. J. Tragerman): “Specimen 
consists of resected portion of bladder wall, including a centrally placed mass. 
Total weight of the tissue is 16 gm. The peripherj" and base of the specimen are 
cauterized. The projecting mass is about 4 cm, in average diameter. Cut surface 
IS fleshy, smooth, glistening, light tan with some yellow grey foci. Microscopic 
^amiuation shows a spindle cell tumor with considerable variation in structure. 
Tins IS produced by variation in degree of cellularity and by presence of many 
areas of degenerative changes. The tumor structure is best preserved in the 
area of increased cellularity. Here one sees the predominant cells to be spindle 
ce s with oval to elongated fusiform nuclei. Cytoplasm is coarsely fibrillary and 
cell borders indistinct. The intracellular fibrils, often densest about the nuclei 
give the blue staining reaction of myofibrils with the iVfallorv stain. In the mort’ 
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cellular areas there is considerable variation in nuclear size and shape (fig. 2, A) 
and nuclei show both vacuolization and h 3 'perchromatisin. Mitotic figures are 
infrequent (fig. 2, B) and nucleoli mostlj’’ small. In the areas of less cellular to 
scanty growth there are marked degenerative and lesser inflammatory changes. 
These include zones of collagenous condensation and hyalinization of stroma, 
mjLxoid degeneration of stroma and focal, often perivascular, Ij^phoid infiltra¬ 
tion. Blood vessels are prominent within the tumor, with frequently thickened 
walls. In some areas tumor growth blends rvith prominent muscle cells in small 
blood vessels.” 

“Sections at the peripheiy of the tumor show no capsular separation from 
bladder wall despite the gross polj^poid growth. The pathological diagnosis: 
Leiomj'osarcoma of low-grade malignancjn” 

E.xamination (June 4, 1952); Fifteen months following operation a careful 
examination showed no evidence of recurrence of the tumor in the bladder nor 
elsewhere in the bodjL The patient is in perfect health. 

1136 IF. Sixth St., Los Angeles 17, Calif. 
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priapis:m due to uxusual :\ietastasis fro:m 

BLADDER CARCINOMA: CASE REPORT 
L. X. BERARD and JOHX E. BVEXE 

From the Department of Urologu. St. Louis Uniiersitii School of Medicine. St. Louts. Mo. 

Scattered reports of priapism due to neoplastic infiltration of the penis have 
appeared in the British and Americaji hterature.'-='^-’’“ Hiinnan® in a review 
of 170 cases of priapism reported in 1914 found 2 cases to be due to primary neo¬ 
plastic infiltration: metastatic infiltration failed to account for the condition in 
any of the cases in his series. Ikeda. Foley and Rosenow retdewed the literature 
in 1943 on the subject of malignant priapism. They found S cases of priapism due 
to malignant involvement of the penis by a primary' neoplasm: to this number, 
the authors added a case of their omi. In the group of cases in which the priapism 
was due to secondaiy or metastatic tumor in the penis, thei* found a total of 
fifteen cases. The primarc tumor in these cases was found to be; prostate. 5 cases: 
bladder, 4 cases; testicle, 2 cases; rectum, 2 cases; kidney, 1 case; and liver, 1 case. 

In one of the previously mentioned cases. KesseF reports a case of bladder car¬ 
cinoma metastasing to the corpora cavernosa. In this case, the initial involvement 
occurred in the distal segment of the penis. Following the development of a single 
metastatic nodule in the region of the glans penis, the entire penile shaft was 
soon involved in rapidly spreading tumor tissue. 

The spread of bladder carcinoma to the penis is unusual. It seldom involves 
the prostate, the seminal vesicles or the urethra by direct e.xtension." It was 
originally felt that carcinoma of the bladder tends to remain localized. As earh- as 
ISSl Albarran" demonstrated lymph node metastasis from carcinoma of the 
bladder. Colston and Leadbetteri" found distant metastasis in 61 per cent of then- 
cases. Spooner” found metastasis to the retroperitoneal hunph nodes, liver, lungs, 
and bone hi 29 per cent of 167 cases of bladder carcinoma that were said to have 
died from other causes than the maliguaiic.v. Baker'- mentions 4 cases in which 

' Peacock. A H Malisrnant pnapism due to secondarv carcinoma of the corpora 
cavernosa J Erol , 49: 732-747. 1943 

■ Begg, R C Persistent priapism due to secondarv carcinoma of the corpora cat ernosa 
Brit M J , 2: 10, 192S. 

^ Burrell. J C Priapism due to metastatic hvTjernephroma in the corpora cavernosa 
J L rol , 60: 6-36, 194$ - e i 

' Peters C X and Huntress, R L Pnapism and chordee due to metastatic carcinoma 
of tbe pems.ivith prostate being the pnmary source J Erol .49:S10.193S 

Kessel. J S Interesting case due to multiple carcinomatous nodules in the corpora 
caiemosa J Urol , 32: 213-216, 1934 

* Hinmaii, F Priapism .\nn Surg , 60: 69S, 1914 
Ikeda. K . Foley. FEB and Rosenow, J Malignant priapism secondan to car¬ 
cinoma ot the urethra J Urol , 49: 732-747, 1943 

'^t Ln^ 5 ™^v'M \ Regata. J. .A • Cancer Diagnosis. Treatment and Prognosis. 

Tumeurs de la Vessie Paris G Stemheil. 1S91 
Erol . 36^:°^^4 ^936°'^ Leadbetter. W. F. Inhltrating carcinoma of the bladder. J. 

••’urg^^2TM-S0.^19M‘’’e urinary bladder Tr. A. Genito-urin. 

^ ^ Discussion of paper bv Dean, A. L and Ash. J. E . J. Urol . 63: 61S-C24. 
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bladder carcinoma de\’eloped penile metastasis follo\nng surgical treatment of 
the bladder tumor. All 4 cases had a different type of malignancy, and in all 4 
cases the patients recei\md some form of treatment to their obstructed bladder 
outlet, prior to, simultaneouslj', or shortly following surgical treatment of the 
bladder tumor. He points out the possibility of rapid penile metastasis following 
the invasion of recentb^ operated prostatic tissue. 

CASE REPORT 

A 68 year old white executive was first admitted to the urological service by 
one of us (L. N. B.) on August 15, 1949. His initial complaint was that of fre¬ 
quency of urination and nocturia of 8 ymars’ duration. The patient was known to 
have had a residual urine in excess of 6 ounces for the past 4 years, but on many 
occasions he had denied permission for surgery. In the 3 months prior to hospitali¬ 
zation his frequencj' had increased to hourly voiding, and he was getting up 5 to 
6 times during the night. Except for the foregoing, his genito-urinarj' history was 
negative. He had always been in good health, and there was no familial history 
of cancer. 

Physical examination disclosed a rather emotional, elderly white man who did 
not appear to be ill. The positive clinical findings revealed blood pressure 180/100 
without signs of cardiomegal}’^ or congestive heart failure. Examination of the 
abdomen was negative. Rectal examination disclosed grade 2 hypertrophy of the 
prostate without evidence of fixation or malignancj'. The genitalia were negative, 
the penis was uncircumcised, and both testicles were in the scrotum free of en¬ 
largement or tenderness. The urethra was unobstructed to the passage of a 20F 
soft rubber catheter; 4 ounces of grosslj' clear residual urine. The initial urinary 
cultures rvere sterile. All of the laboratoiy examinations including the nonprotein 
nitrogen and the acid and alkaline phosphatase determinations were within 
normal limits. Cystoscopic examination on August 22, 1949 revealed median 
bar tj^pe of prostatic obstruction, and an irregular, granular area of necrotic 
tissue on the bladder wall just below the right ureteral orifice. Our initial impres¬ 
sion was that of carcinoma of the bladder, type undetermined, and median bar 
prostatic obstruction. On August 26, 1949, a transurethral z’esection of the pros¬ 
tatic bar, and a biopsj'^ of the suspicious bladder mucosa was performed. Biman¬ 
ual rectal examination under anesthesia at this time failed to demonstrate a 
palpable lesion of the bladder. The pathological report on the resected tissue was 
that of benign prostatic hj^perplasia and epidermoid carcinoma of the bladdei, 
grade 1. The patient was markedty relieved of his symptoms following surgery, 
and although informed of the malignancj'- he refused further surger}^ at tliis time. 
The patient rvas discharged from the hospital 10 daj^s following operation. 

The patient was not seen again until Kovember 1949, when he again returned 
complaining of increasing frequency and severe dj^suria of three weeks’ duration. 
He stated that he had noticed “tissue shreds” in his urine in the past 8 da 3 "s. He 
gave no histor}" of hematuria following the previous postoperative period. The 
patient was again hospitalized; his physical examination and laboratorj' determi¬ 
nations were unchanged from the first admission. He had 1 ounce of rather dirty 
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residual urine. Culture revealed an E. coli infection. Excretory urograms rei ealed 
good function and apparently normal renal outline. Cystoscopic examination 
revealed the area of resected prostate to be well healed with an adequate bladder 
outlet. The previously noted tumor mass had changed little smce the previous 
observation. It was a single broad base tumor, appro.ximately 0.5 cm. in its 
greatest diameter, and surrounded by a low ridge of necrotic tissue. 

The patient was advised of the need for radical surgery, but again refused. On 
November 30, 1949 the tumor was resected transurethrally, and the base of the 
tumor fulgurated. At the time of surgery, bimanual rectal examination failed to 
reveal evidence of extension of the tumor through the wall of the bladder. The 
pathological report on the resected tissue was epidermoid carcinoma of the blad- 



Fig. 1. A, section of bladder tumor removed transurethrally 3 months following initial 
biopsy, .\gain showing an epidermoid carcinoma, grade 1. B, section taken from indurated 
area in shaft of penis. Xote extensive invasion of squamous tumor cells in architeeture of 
penis. Further sections from this area showed involvement of corpora spongiosum as well 
as the cavernous bodies. 

der (fig. 1, .4). The postoperative period was uncomplicated, and the patient was 
discharged from the hospital on December 3, 1949. He was not seen again until 
April 1950, when he came to us complaining of severe di-suria, frequency, and 
periodic hematuria of 10 days’ duration. He stated that for 3 days prior to con¬ 
sultation he had been experiencing persistent and painful erections. The patient 
was again hospitalized. Physical e.xamination disclosed that he had failed miser¬ 
ably since the previous examination. He had lost 20 pounds in weight, was pale, 
and markedly dehydrated. Examination of the heart and lungs was not remark¬ 
able. The abdomen was soft, and no mass could be palpated. Examination of the 
genitalia revealed the penis to be semi-erect, and generally firm and tender 
(fig. 2). The penis was firm from a point just behind the corona, to the le\-el of the 
suspensory ligament. In the midpoint of the shaft of the penis, there was noted 
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an area of greater density than the remainder of the organ. This area was approxi¬ 
mate!}' 2 cm. in length, and e.xtended througli tire entire cross-section diameter 
of the penis. Rectal examination disclosed that the prostate had changed little 
in size or position, although at this time it was quite tender to palpation. Tender 
areas of induration were present over each seminal r'esicle. 

Laboratory examination revealed anemia (2)’2 million red blood cells with 7 
grams of hemoglobin). The nonprotein nitrogen was GO mg. per cent. Urinary 
culture revealed a moderate growth of E. coli. 

Excretorj' urograms re\’ealed mild right hydronephrosis with dela 3 'ed emptying 
of the dye on the right; the left side appeared normal. X-ray examination of the 
chest failed to reveal evidence of metastatic lesion. 

Supportir’e therapy was begun upon admission to the hospital. He was given 
three transfusions of 500 cc eacli of whole blood with the correction of the anemia 
o\'er a period of 5 days. Parenteral fluids were gir'cn with correction of the initial 
dehj'dration. Dihydrostreptomy'cin 0.5 gm. 4 times daily for 5 days produced 
sterile urinary cultures on the fifth dayn 



Fig. 2. Diagrammatic representation of localization of metastatic tumor in shaft of penis. 

Cystoscopy under anesthesia 7 days after admission revealed an extensive 
tumor invoh'ing the entire base of the bladder, and obstructing the right ureteral 
orifice. Rectal examination disclosed invasion of the prostate and seminal vesicles- 

The patient was requiring large doses of opiates for the relief of pain; in the face 
of the extensive local extension of the tumor we belie\'ed that we had little to 
offer him other than a palliative cy'stectomy and diversion of the urinary' stream 
to the colon. The patient was prepared with oral urinary' and gastro-intestinal 
antiseptics for 7 day's. His appetite was good, he was no longer anemic, and his 
hy'dration was e.xcellent. On May' 8, 1950, under cy'clopropane anesthesia, a total 
cy'stectomy' with removal of the prostate, seminal ^'esicles, and the regional lymph 
nodes was carried out. The tumor had extended into r'irtually' all of the pelvic 
structures, and the dissection was tedious and time-consuming. The ureters were 
anastomosed to the lower sigmoid in a mucosa to mucosa fashion, without sphnt- 
ing catheters. Both ureters appeared normal at the time of surgery. In the face 
of our preoperatii'e impression of metastatic neoplasm in the penis, the organ was 
removed at its base. 
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The patient tolerated surgery poorly and showed signs of shock during the late 
stages of the operation, and in the immediate postoperative period. 

Blood pressure stabilized following the administration of multiple whole blood 
transfusions and plasma. He was given both penicillin and streptom 3 '’cin in the) a- 
peutic dosage and parenteral fluids were administered for the first 3 postoperatii'e 
days. Urinary output through a de Pezzer catheter inserted in the rectum was 500 
cc in the first 12 hours postoperatively. Urinary output subsequently increased 
to an average 1500 cc daily and maintained itself at approximately that level for 
the next 4 days. On the fourth postoperative day the patient had chills, fever, and 
appeared septic. He responded to the antibiotics on the se^"enth daj"^ and was 
temperature free. Little or no change occurred in the urinarj’' output during the 
period of sepsis. After this period, the urinaiy output was increased to 2500 cc 
daily, the patient was ambulatoiy and tolerating food and fluids well. He was 
evacuating the bowel of urine every 2 to 3 hours during the daj" and 3 to 4 times 
during the night. Pathological report on the surgical specimen revealed a grade 4 
epidermoid carcinoma of the bladder, with extension to the prostate and the 
seminal vesicles. Fifteen of tw’entjf lymph nodes examined were involved bj^ the 
tumor. Serial sections through the penis revealed the interesting feature of this 
case. 

Sections taken from the base of the penis showed normal penile architecture 
without evidence of tumor. Sections taken from the previously described area 3 
cm. from the base of the penis revealed dense tumor infiltration of the corpora 
cavernosa and the corpus spongiosum. The area of infiltration extended towards 
the distal end of the penis for a distance of 2.5 cm. (fig. 1, B). Serial sections 
taken from the shaft of the penis distal to the above segment, and from the glans 
penis failed to reveal further evidence of tumor. The patiejit had been doing well 
except for periodic bouts of low-grade temperature elevation, when on his tu'entj’'- 
fifth postoperative daj' he complained of sudden shai-p pain in his chest, he ex¬ 
pired within 30 minutes of the onset of pain. An autops^'^ was performed, and 
evidence of a recent anterior mjmcardial infarction was found. Scattered areas of 
metastatic epidermoid carcinoma were present in the lung fields, but no other 
e^'idence of tumor extension could be demonstrated. The ureterosigmoidostomj’ 
was intact, and the kidneys showed onij' moderate hydronephrosis. There was 
ei'idence of chronic pyelonephritis bilaterally. 

DISCUSSION 

A case of priapism due to metastasis of a bladder carcinoma to the penis is re- 
ported. This case is unusual not only in the pathological process, but e^mn more 
so in consideration of the mechanism of the metastasis. In anaU^zing the case 
carefully, all of the known routes of metastatic spread were considered. The 
c lance of direct implantation of this tumor 113 ' urethral instrumentation is, in our 
niincis, more than a theoretical consideration. 

Ill i-iew of the pulmonary metastasis found at autopsy, the blood borne route 
o tumor spread would seem quite logically responsible for the penile lesion. This 

not jii.<iiir,ed on two counts. First, there was no previous vascular thrombosis 
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or obstruction ■\\’liic]i could conceivabl 3 ’' localize tumor emboli in a single segment 
of the penile shaft. Secondl}', had the tumor been blood borne it would seem more 
likelj" for the in-^mhmment to haA'e occurred in the teiminal portion of the organ. 
The tumor emboli localized in the end A’essels as was shown in other reported 
cases. “ 

The fact that the base of the penis was free of tumor would rule out the possi- 
bilitj’^ of the bladder tumor extending into the resected prostate, and thence into 
the penis. Retrograde 13 'mphatic extension although certain^' a possibilit}" does 
not seem likel 3 ' in the absence of gross edema or microscopic e\ddence of b'm- 
phatic distention. 

To further the argument of direct implantation of the tumor is the fact that 
this patient had been instrumented man 3 ’' times with large caliber instruments 
(24-28F) since the demonstration of the original lesion. The likelihood of such 
instrumentation denuding the urethra and lacerating the mucosa is obvious. The 
lacerated urethral mucosa offers an excellent medium upon which the displaced 
squamous tumor cells could lodge and proliferate. The involvement of the 
corpus spongiosum as A\-ell as the corpora cavernosa lends more weight to the 
theor 3 '^ of direct implantation of the tumor. 

This pathological erttit 3 ', although certainl 3 ' a rarit 3 ', is of serious implications. 
Instrumentation of the urethra in an 3 ' form is to be kept at a minimum in the 
face of a bladder neoplasm. 

Our thanks are expressed to Dr. Waltei- Rice of the Department of Pathologj’ 
of the St. Louis Universit 3 ' School of Medicine for his aid in the interpretation 
of the pathological sections. Our thanks also to Mr. Phillip Conrath of the De¬ 
partment of Medical Illustration of the St. Louis Universit}' School of Medicine 
for his aid in the preparation of the illustrations. 
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THREE UNUSUAL CASES OF PROSTATIC AIALIGXANCl: ADENO- 
CARCINOAIA WITH MUCUS CELLS; AIALIGNAXT 
LYAIPHOAIA; LEIOAIYOSARCOAIA 

GEORGE GILBERT SMITH 

Case 1. Mvcus-ccU ademcarcinoma of ihc prosiaie. C. D. C., aged 34, married, 
advertising solicitor, vas admitted Jamiaiy 20, 1949. 

This young man was referred to me by Dr. R. D. Howell of Indianapolis with 
the following hist on" 

The patient had been married 7 months pimdously. He had been in good 
health until the summer of 1948, when he 7ioted generahzed malaise, easy fa¬ 
tigability, anorexia with nausea and loss of weight. He noticed afternoon flushuig 
of his face and an elevated temperature. During this period of time, he also had 
vague backaches, and other pams throughout the muscular system. Xo sjunp- 
toms referable to the genito-urinarj- sj’stem were noted e.xcept occasional pei'iods 
of frequency with some burning on urination but with no hematuria or pjuria. 
In the fall of 1948 the patient passed some tissue in his urine. In Xovember 
1948, he was admitted to the hospital where a tumor of the prostatic urethi'a was 
found. Dr. HoweU resected the tumor at the bladder neck, and when the pa¬ 
thologist reported this to be carcinoma, he referred the patient to me for a 
possible total prostatectomy. 

The past medical liistory and family history were unimportant. 

Cystoscopy at the Xew England Deaconess Hospital on January 4, 1949 
showed a noimal bladder. In the prostatic uretlwa, which in general appeared 
smooth and lined with normal mucosa, there was a small, feathery, papillary 
tumor rising from the floor of the urethra about half way between the bladder 
neck and the external spliincter. Proximal to tins was a necrotic elevated body 
which looked hke a tumor that had been destroyed. The prostate by rectum did 
not feel remarkable. 

The microscopic slides made from tissue resected by Dr. Howell in December 
1948, were submitted to Dr. Benjamin Castleman, then assistant cliief patholo¬ 
gist of the ^lassachusetts General Hospital. He said he did not consider the 
tumor very malignant. It was a tumor which formed glands and among the cells 
there were many goblet cells which strongly resembled those found in the 
intestinal mucosa. He thought that these tumors were probably rests from the 
intestinal mucosa which had, in the process of de^•elopment, been included in 
the prostatic urethra. 

My admce to Dr. Howell was that the visible tumors should be thoroughly 
electrocoagulatcd and the patient should undergo cystoscopy every 2 months. 
Dr. Howell carried out these suggestions, but about two mouths later dysuria 
developed, accompanied by a feeling of pressure in the perineum, slight terminal 
hematuria, and the passage of tissue in the urine. On April 13. 1949Mhe patient 
returned to Boston for further treatment. 

.Vinerican .Vssociation of Gciito-Grinary Surgeons. .Vbse- 
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Excretory pj^elograms, a barium enema, and sigmoidoscopy showed no ab¬ 
normalities. Further resection of the prostatic urethra was done April 16,1949, 
the urethrorectal septum being cut down to a thickness of 0.5 cm. A papillary 
tumor removed from beneath the overhanging bladdei’ neck proved to be a 
low-grade carcinoma with a high degree of differentiation (fig. 1). The prostate 
felt small and soft. 






m 








Fig. 1. Case 1. (Upper), mucinous adenocarcinoma of prostate, low power. (Lower), 
mucinous adenocarcinoma of prostate, high power. 

The entire removal of the prostate in this young man, married for onlj'’ a fev 
months, was something that was to be avoided if possible. There seemed a fairly 
good chance that all the tumor had been removed by transurethral resection, 
but after consultation with Dr. Marks, radiologist at the New England Deaconess 
Hospital, it was decided to subject the prostatic urethra to radiation. 

On April 22, 1949, a steel needle with a wall 0.3 mm. thick, containing 108 
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mg. of radon, was placed in a brass capsule with a wall 0.5 mm. thick. The cap¬ 
sule was placed in. a Folev catheter just proximal to the balloon. The catheter 
was placed in the urethra, the baUooii distended and the catheter drawn down as 
far as the balloon would permit. The catheter was left in place for 10 hours, 
thus giving a dosage of 1080 mg. hours. The patient was discharged 2 daj's later, 
haling shown verj' little reaction to the radiation. 

A note from Dr. Howell dated hlay 17, 1949 stated that the patient had had 
considerable urethral and rectal irritability. 

The patient was cystoscoped b}' me four times, at intervals of a few months, 
the last time being 1 year after the radium treatment. At this cystoscopy there 
was no evidence of recurrence of the carcinoma. The mucosa of the prostatic 
urethra was still slighth' eroded and covered with a thin laj'er of fibrin. 

A letter received from Dr. Howell on June 18, 1952, stated that the patient 
had had occasional attacks of frequency and p^niria, improved by sulfonamides. 
He was last cystoscoped in Febniarj' 19.52, at which time there was no emdence 
of recurrence of his tvunor. His prostate felt normal. He has stress incontinence. 
His sex life is verj' satisfactorj-. 

True mucinous carcinoma of the prostate is very rare. No mention of this 
tj-pe of cancer was found in Ewing’s Neoplastic Diseases (1940) or in Willis’s 
Pathology of Tumours (1948). In the discussion of an article on adenocarcinoma 
of the bladder by hlostofi, Thomson and Dean in the American Journal of 
Pathology, Saphir asked if there are carcinomas of the prostate which are mucinous 
in t\-pe. Mostofi said, “We have seen a rare carcinoma of the prostate which is 
mucus-producing.” 

The treatment of this case may be open to question. The alternative to radium 
treatment would have been a radical prostatectomy. Against this was the proba¬ 
bility that the tumor had invaded the bladder neck; with the ureteral orifices 
located on the lower edge of the trigone, removal of this area could not have 
been carried out adequately without transplantation of the meters. Furthermore, 
the e.xtent to which the cancer involved the membranous urethra was uncertain. 
The effects of radiation extended a.s far as the external sphincter. 

Even if radical prostatectomy had removed all of the cancer, the patient would 
have been rendered impotent, a deplorable condition for a married man in his 
middle thirties. 

The dosage of the radium application seems to have been as great as was 
consistent with .safety to the rectoprostatic septum. Tissue destmction was not 
excessive, yet the effects of radiation were emdent in the rectal mucosa. 

Case 2. Malignant lymphoma of the prostate. F. S. aged 57, married, a school 
teacher, was referred to me by Dr. Joseph H. Lipton of Lxmn to whom I am 
indebted for the following notes: "The patient consulted me on Februarv 10 
1918, with a hist on.- of frecpiency, dysuria, and nocturia of two weeks’ duration 
culminating in marked urgency and hesitancy. Examination at this time revealed 
the prostate to lie loaded with pus and there was a residual of six ounces. 

"The patient was admitted to the L\mn Hospital, where on March 3 1948 
a transurethral resection was performed. The diagnosis was ‘extremel’v ana- 
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plastic carciiioma of the prostate.’ Laboratory'' work ivas as follows: nonprotein 
nitrogen 29, phenolsulfonphthalein, 65 per cent in 1 hour, acid phosphatase 0, 
and alkaline 3.0 King-Armstrong units. X-ray of the spine and pelvis showed 
no evidence of metastases. 

“The patient was placed on stilbestrol therapy following the discovery of 
the carcinoma. He has not done well postoperatively, continuing to have marked 
frequency, urgency^ and nocturia. On my"^ e.xamination on April 15, the gland, 
which had previously^ appeared veiy innocent to the palpating finger, had begun 
to take on a very firm feel to the palpating finger. 

“I hope that total extirpation of the malignancy' may' be effected.” 

The patient had never been sick before his present illness. 

April 23, 194S, the patient entered the Baker Memorial Unit of the Massa¬ 
chusetts General Hospital. Chest films showed no evidence of metastatic disease. 
Cy'stoscopy' showed nothing remarkable aside from the results of the transure¬ 
thral resection. 

On April 26 a radical perineal prostatectomy' was done. The vesicles were 
surrounded by' firm tissue whicir did not resemble malignant growth; only the 
lower halves were removed. The membranous urethra appeared thicker than 
usual and there rvas a rim of thickened tissue extending about the bladder neck. 
This was removed as -was a piece of the membranous urethra. Both showed only 
chronic inflammation. The prostate weighed 31 gm. Sections of the gland showed 
the cut surface to be firm, rvhite, and nodular. 

The microscopic examination as recently' reviewed by' Dr. Benjamin Castleman 
is as follow's; “Microscopic examination show's extensive infiltration of the pros¬ 
tate w'ith small ovoid to round cells with very' little cy'toplasm. The cells resemble 
ly'mphocy'tes, but are a trifle larger and hai'e round to ovoid nuclei. Scattered 
mitoses are present. A striking feature of the distribution of the cells is their 
presence around the glands without destroy'ing their lining cells. Tliis is in sharp 
contrast to carcinoma w'hich under similar circumstances w'ould almost certainly 
destroy' the glandular structures.” The diagnosis was malignant ly'inphoma, 
lymphocy'tic ty'pe (fig. 2). 

The patient’s convalescence w'as uneventful except for thrombophlebitis m 
one leg for which he had bilateral vein ligation. 

Beginning June 8, 1948, a course of deep x-ray' therapy' w’as given W'ith the 200 
KV machine. 8600 r. rvere given through five fields. In March 1949, rectal ex¬ 
amination showed a definitely' hard area on the left; on the right, a sheet of in¬ 
duration extended down to the perineum. He w'as given a second series of x-ray 
treatments, the million volt machine being used. An estimated tumor dose of 
2000 r. W'as given through opposing anterior and posterior pelvic ports. 

I saw' liim last on May' 23, 1952. A stricture had developed in the region of the 
external sphincter and required monthly' dilatation. Cy'stoscopy' show'ed no evi¬ 
dence of recurrence of the tumor. He felt w'ell, voided easily', and had only half 
an ounce of residuum. He continued to have poor control but only' in the late 
afternoon. His w'eight w'as normal. Xo enlarged nodes w'ere detected in his neck. 
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abdomen, or gi'oins. On rectal examination there 'v^’as soft induration in the 
prostatic area; this induration did not involve the perineum and the upper border 
was within easy reach. It is 3 years since his last x-ray treatment and over 4 
vears since his prostatectomy; he feels well and continues to follow his profession. 

Case 3. Leiomyosarcoma of the prostate. L. D. T., aged 45, married, a printer, 
had had several children’s diseases, but no other illnesses. For the past 3 years 
he had felt tired and had noticed excessive thirst, pohuria. and pinritus. He was 
found to have diabetes which was considered by the Joslui Chnic to be mild. 
He had had shght loss of weight. 

He was referred bj' the Joslin Clinic to Dr. Theodore Pratt because of hemor¬ 
rhoids. Dr. Pratt found his prostate to be enlarged and hard, and referred him 
to me. 



Fig. 2. Case 2. Limphosarcoma, limphocytic tj-pe. of prostate. 


December 30, 1949, rectal e.xamination showed that the prostate was fimi. 
especially in the upper half. The left vesicle was veiy hard, cylindrical in shape, 
and about 0.5 cm. in diameter. I thought that, in spite of the patient's age 
1451, his prostate was malignant. The Cell Laboratorj- found tumor cells in the 
urine. 

Cystoscopy (January 1, 1950) showed the bladder to be normal in appearance 
except for a smooth elevation of the left half of the trigone. The mucosa over the 
prominence appeared normal: the left ureteral orifice was seen at the upper 
border of the elevation and functioned normally. A metastatic series and in¬ 
travenous pyelograms taken January 3. 19-50, showed nothmg abnormal. 

On Januarx- 5, 1950, total peiineal prostatectomy and x'esiculectomv u-ere 
done. YvTen the trigone was exposed, the elevated area seen at cystoscopv xvas 
again identified. The edge of the trigone was cut across and the trigone easilv 
frced from the underh-ing tissue. The left x-esicle was removed uith the prostate 
the right vesicle separately. Po far as could be ascertained, all malignant tissue 
was removed. 
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Pathological lepoit: “The piostatc gland weighs 62 gm , Mith one attached 
seminal ^"eslcle The gland measuies 6 4 by 3 cm , is ovoid, vith exterioilj 

adheient fibiomusculai tags Cut suiface shows the postenoi lobe to be replaced 
bj’^ haid, white, homogeneous tissue with j’^ellow’ areas which extended into the 
attached seminal xesicle and the othei lobes with poorly defined bonndaiies 
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INIicioscopic diagnosis. Undiffeientinted malignant tumoi extending into semina 
x^esicle Some foci suggestive of saicoma” (fig 3) 

Because of the natuie of the giowth, it seemed advisable to gn^e the patient a 
course of x-ia 3 '^ tieatment This xvas supeixnsed bj^ Di Joseph H hlaiks ^ ' 
the 200 KV machine, 2100 i were delweied to each of four pelvic paits with t e 
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beam directed towards the prostatic area. Tliis serie-s of treatments was com¬ 
pleted on ^larch 1, 1950. 

Rectal examination on February- 7, 1950, showed a rather firm, smooth sheet 
of tissue extending from the perineum upwards for about 2 cm. 

The patient was last, examined on June 5, 1952, two and one-half years after 
operation. He looked and felt well and was sjTnptom-free. Xo masses were 
palpable in the pehis or abdomen; Ids chest film on June 7. 1952, was normal. 
By rectiun a hammock-like induration, smooth and fibrotic in character, could 
be felt extending across the rectum 2 cm. above the perineum. 

DlSCttSSIOX 

There are a number of excellent articles on sarcoma of the prostate. From 
those of W. Kaufmanu and A. W. Wright (1941). Melicow. Felton and Fi.=h 
(1949) and King and Cox (1951) the writer has culled the following statements 
and opinions. 

The fii'st ease reported, a lymphosarcoma, was that of Coupland in 1877. Up 
to 1943 about 200 cases of sarcoma of various n^pes were reported. Melicow et al. 
state that the incidence of sarcoma is approximately 1 in 1000 prostates removed 
for benign h\*pertrophy or carcinoma. All the articles on this condition emphasize 
the fact that sarcoma of the prostate is essentially a disease of youth, although 
it has been reported in a man SS yearns of age. Culver's series showed a range of 
from 8 months to 77 years; 25 per cent occurred after the fiftieth year. 

The possibility that sarcomas may originate in the prostate has been ques¬ 
tioned, but X. Fukase, in a study of 222 prostates, found that small, primitive, 
or rudimentarj' hanph nodes occur normally throughout the gland. Kaufmann 
and Wright state that they have often seen Ijunphoid tissue in prostate glands. 

The growth tends to extend into the periprostatic tissue and to metastasize 
to distant lymph nodes. The coume as a rule is rapidly fatal. 

-Acceptable cases of leiomyosarcoma and of lymphosarcoma are not numerous. 
Prince and Vest have found 15 cases of leiomyosarcoma, including their own, 
which thet- accepted as originating in the prostate. King and Cox list 17 cases 
01 hunphosarcoma verified by autopst- and seven, probably genuine, in which 
the diagnosis was based upon a biopsy. 

Opinions differ as to the relative value of surgeiy' and radiation. Bumpus, 
Culver. Sargent, Young, Randall. Ferguson, and Hess agree that surgen- hastens 
the end. Alany of the cases reported were subjected to transurethral resection 
and some to suprapubic enucleation. Vest, in 1940, removed by radical perineal 
prostatectomy a leiomyosarcomatous prostate; 1 year later the patient was in 
excellent condition. 

In retiewing the resvdts of the treatment of prostatic sarcomas by x-ray one 
i' not impre.^^ed. .As a rule the improvement is only temporaiy*. I am quite con- 
tinced. however, that the x-ray treatment to which cases 2 and 3 were subjected 
was of material help in controlling the disease. I doubt if radiation therapv alone 
would have given .<=o satisfactort- a result, but I feel quite certain that a= an 
adjunct to surgical removal o! the major part of the grouuh, it has considerable 
Value. 
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SUMJIARY 

Three cases of unusual types of prostatic malignancj'^ are reported. A mucus¬ 
cell adenocarcinoma of the prostate in a man of 34 appears to have been con¬ 
trolled for at least 3 years by the application of 1080 mg. hours from radon applied 
intra-urethralty. 

A l 3 'mphosarcoma, Ij'mphocj'tic type, in a 57 jmar old man has been controlled 
for 4 j’^ears bj" total prostatectomj’- followed bj’’ deep x-ra}"^ therapy. 

A leiomjmsarcoma in a 45 j’^ear old man has been controlled for 2 j'ears by 
total prostatectomj^ plus x-raj"^ therapj’'. 

In m^'^ opinion, neither operation nor radiation therap 3 '' alone would have been 
so effective as the combination of these methods of treatment. 

I am grateful to Dr. Benjamin Castleman, pathologist at the Massachusetts 
General Hospital, for the microphotographs of case 2 and for his description of 
the cellular patholog 3 L M 3 '' thanks are due also to Dr. William A. Meissner, 
pathologist at the New England Deaconess Hospital, for the microphotographs 
of cases 1 and 3. 

1101 Beacon St., Brookline Mass. 
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BILATERAL ADRENALECTOMY FOR CARCINOMA OF THE 
PROSTATE GLAND: PRELIMINARY REPORT 
WILLIAJM J. BAKER 

From the Urological Services of Cook County and St. Luke’s Hospitals, Chicago, III. 

Bilateral adrenalectomy has been used by us in patients -whose carcinoma of 
the prostate gland and symptoms have not been controlled by open prostatic 
surgery or revision of the obstructive vesical neck, estrogens, bilateral orchiec¬ 
tomy, with and -without deep roentgen therapy. The indications have been 
limited to the patient who has so much metastatic pain that regular doses of 
analgesics and sedatives have been required. These patients are miserable 
phj'sical specimens. It was reasoned that any relief or well being -vs'hich could 
be obtained from bilateral adrenalectomy without too much mortality or mor¬ 
bidity would justify the production of Addison’s disease. 

The problem of expense to the patient must be considered. The many labora¬ 
tory stuches before, during and after the procedure are very expensive. The 
cost of replacement therapy is between 60 cents and a dollar a day. The span of 
life after the procedure will probably vary a great deal. Therefore, the total 
cost of replacement therapy -anil vary likewise. 

The ne.xt problem is related to the pre- and postoperative care of these pa¬ 
tients. It must be admitted that om lack of mortality, complications and low 
morbidity is due to the skillful management of these patients by a very coopera¬ 
tive and faithful internist. The management of patients nnth Addison’s disease 
is a real chore and must be considered seriously. The outline of our management 
is similar to that of Huggins and Bergenstal and is as follows: 

1) Check date of surgery ndth urological ser-vdce. 

2) The day before surgery; 

a) Cortisone acetate, intramuscular, 50 mg. at 6 a. m., 12 noon, 6 p. m., 
and 12 midnight. 

b) Desoxj'cortisone, intramuscular, 5 mg. at 6 a. m. 

c) Enteric coated sodium chloride tablets, oral, a total of 5 gm., as fol¬ 
lows: gm. i at 5 p. m., 6 p. m., 7 p. m., 8 p. m. and 9 p. m. 

3) The day of surgerj’^: 

a) Cortisone acetate, intramuscidar, 150 mg. at 7 a. m. 

b) De.sox5Torticosterone, intramuscular, 5 mg. at 7 a. m. 

c) During surgery, intravenous, 500 cc 0.9 per cent saline, 500 cc plasma. 

d) After surgery: 

Cortisone acetate, intramuscular, 50 mg. q. 4 horns. 

4) First day after surgery: 

a) Cortisone acetate, intramuscular, 50 mg. q. 6 hours. 

b) Desoxycorticosterone, intramuscular, 5 mg. at 8 a. m. 

c) Enteric coated sodium chloride tablets, oral, gm. i, t. i. d. 

5) Urological service wilt take note of the following when the postoperative 

orders are written; 

Association of Genito-Urinary Surgeons, Abse- 
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a) It would seem desirable not to give patient morphine or other opiates 
before surgery. 

b) The patient should not receive morphine or other opiates after surgery. 

c) If sedatives are needed, 50 mg. doses of demerol are preferred. 

d) Blood pressure readings will be recorded every 2 hours for 2 days after 
surgery. 

e) Daily determination of blood sugar, and serum sodium and potassium 
vull be made for 1 week after surgery and twice a week thereafter. 

The further management of these patients, if there are no other complicating 
endocrine disturbances, can be outlined as follows: 

BASIC REQUIREMENTS 

1) Diet: 

Moderately high carbohydrate, high protein and low fat. 

Prolonged fasting is not well tolerated. 

A gain in weight is usually not desirable unless there has been considerable 
weight loss. 

Extra sodium chloride in the diet. Liberal use of salt at the table or salt 
tablets. 

Adequate fluid intake. 

2) Cortisone: 

Daily requirements about 25 mg. daily, orally, morning and evening. 

Additional 12.5 mg. or 25 mg. for periods of stress. 

Some patients need only 12.5 mg. daily and others 37.5 mg. twice daily. 

The total dosage must be indmdualized. 

Desoxycortisone acetate is usually not necessary. 

INSTRUCTIONS TO THE PATIENT 

The management of a patient with surgically induced adrenal insufficiency 
presents problems which are analogous to the management of a diabetic. The 
patient should be educated in the same way so that he may maintain proper 
daily control and meet any emergency which might arise. 

The patient should be provided vdth an identification card which states is 
condition and the amount of cortisone which he is receiving. The name of s 
physician and hospital should be stated vdth instructions to take the patient to 
the hospital in the event of any crisis or sickness. The patient is told that if e 
experiences a sudden weakness or collapse, nausea or vomiting, to swallow one 
cortisone tablet and then telephone his doctor. 

It has been found advantageous for the patient to keep a notebook of 
daily progress in which he notes how he feels each day, any unusual pain or js- 
comfort, weight, amount of cortisone, salt tablets and estrogen used, and t e 
result of his urine test for sugar. When the patient is seen for a follow-up visd, 
his physician can record the weight and blood pressure in the patient’s noteboo 
If this notebook remains with the patient, it affords the patient a certain protec¬ 
tion if he is seen during a crisis by another physician. 
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TECHSIQTjE 

The surgical removal of an adrenal is not difficult under the following condi¬ 
tions. Considerable time is allowed the anesthetist to give intratracheal anes¬ 
thesia. This permits eas 5 ' repair of the pleura without drainage, if a surgicd rent 
of that structure is made. It was decided to remove one adrenal at a time to 
permit adjustment of these poor risks to the procedure and disturbed physiology. 
The second adrenal is removed about 2 weeks later. It has been argued that to 
remove one adrenal at a time makes the physiological studies more difficult. 
We have not found this so. It does ehminate a 24 to 72 hour bedside mgil by the 
internist. In three instances, the patients felt so well after the removal of one 
adrenal, that they did not want the second one removed. The remaining adrenal 
gland, when it was removed, was larger than the other adrenal gland. The pa¬ 
tient is placed in the kidney poation. An incision is made along the twelfth rib 
and this structure is removed. The upper pole of the kidney is mobilized enough 
to bring the renal pedicle into view. This incision permits a full view of the 
adrenal gland and easy management of all blood vessels to the region. The 
arterial blood supplj' of the adrenal varies a great deal but the arteries are usually 
small and produce no troublesome bleeding. The adrenal vein is usually large 
and must be h'gated carefully. The anesthetist is ready to give intravenous 
adrenalin if the systolic blood pressure falls below 100. This has never hap¬ 
pened. In two instances, the pleura was opened at its external lower angle but 
was easily repaired and no complications followed. The right adrenal gland is 
usually higher and more difficult to remove. The wounds are closed with drain¬ 
age. There has been good healing in all instances. One wound abscessed after 
the patient had gone home. This wound has continued to drain for 9 weeks. It 
now appears that this wound will heal completely. 

It was reasoned that oral estrogens should be continued because there are 1.7 
to 8 mg. per diem of urinary 17-ketosteroids present after the testes and adrenals 
have been removed. It is reported that oral cortisone breaks down to leave a 
variable small amount of measurable urinary 17-ketosteroids. It is believed that 
the continuous administration of estrogens has prevented refractory patients 
after bilateral adrenalectomy. Five milligrams of oral stilbestrol 4 times a day 
have been used. 

Ten patients have had bilateral adrenalectomy without operative mortality. 
Xine of these patients are ffidng at this date. There was a positive tissue diagnosis 
of carcinoma of the prostate gland in aU patients. Each patient had rather wide¬ 
spread metastatic bone lesions. Two patients had multiple limg metastases at 
the time of bilateral adrenalectomy. The preoperative serum alkaline phosphatase 
values were greatly increased in all patients. The preoperative serum acid phos¬ 
phatase value was increased in one of these patients only. The postoperative 
serum alkaline phosphatase values varied from 3.6 to 36.1 Bodanskj- units. 
The postoperative serum acid phosphatase values were unchanged. The pre¬ 
operative urinary 17 ketosteroids per diem varied from 0.7 to 12.5. The post¬ 
operative urinarj' 17-ketosteroids per diem varied from 0.7 to 8.3. Both adrenal 
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glands of two patients contained metastatic carcinoma. All other adrenal glands 
were normal in their histology. Orchiectomj’- by us means a removal of the testis 
and spermatic cord. In one spermatic cord, a complete adrenal gland was found. 
So, this patient had three adrenal glands removed. His preoperative urinary 
17-ketosteroids per diem were 12.5. The operation has caused no oliguria. One 
patient, during early postoperative days, urinated 5 pounds of urine in one 
night. The screening test with ACTH rvas performed on each patient 2 weeks 
after bilateral adrenalectomy and was negative in each instance. The uric acid- 
creatinine ratio was not determined. 

One preoperative reaction to cortisone has been noted. The patient had had 
his right adrenal gland removed. Two weeks later, at 6 a. m., he was given 150 
mg. cortisone intramuscularly preparatory to the removal of his left adrenal 
gland at 8 a. m. Ten minutes after he had received the cortisone, he became very 
disturbed and tried to jump out a fourth-floor window. The patient in the next 
bed, who had had a bilateral adrenalectomy^ made a flydng tackle and saved a 
life. Two day^s later, the same dose of cortisone did not disturb the patient. 

The following observations are of interest. Bilateral adrenalectomy has not 
caused any' metastatic lesions to disappear. A few of the metastatic lesions 
appear more sclerotic or eburnated. New metastatic lesions continue to develop. 
It is noteworthy that new metastatic bone lesions have a tendency to produce 
stiffness and numbness instead of pain. 

Two patients of low intelligence stopped taking estrogens and had a retvirn 
of severe metastatic pain. As soon as estrogens were resumed, they were quite 
comfortable. Estrogens, previous to bilateral adrenalectomy, had not controlled 
metastatic pain. 

No marked blood pressure changes or adrenal crises have been noted in these 
patients. One fellow, who is quite socially active, feels better on 2^ mg. desoxy'- 
cortisone acetate a day', along with his daily dose of 25 mg. cortisone acetate. 
Otherwise deso.xycortisone acetate has not been necessary. 

In general, all of these patients are euphoric. One patient becomes depresse 
when he is receiving too much cortisone. No personality changes have been note . 

In case 6 a megacolon developed; the patient has formed stools 18 inches long 
and as big around as the foreai'm. 

Three patients have developed occasional generalized edema. The internist 
has supervised their salt intake carefully'. The edema will disappear when one 
dose of mercuhydrin is used. No notable deleterious effects have followed use 
of this mercurial diuretic. The edema will reappear in one to three weeks m 
these patients. 

One patient has died. B. T. W., a Negro, 47 years of age, the y'oungest in¬ 
dividual of our series, was the first to die. He lived 33^ months after the bilatera 
adrenalectomy. Autopsy revealed generalized metastases. No tissue or organ 
was xHthout a metastatic lesion. He xvas free of pain for 27 day's after adrena - 
ectomy. He then required analgesics. Deep x-ray therapy' seemed to control his 
pain. Less amounts of narcotics were required after the x-ray therapy. He xvisne 
to go home April 20,1952. Howex'er, he was showing moderate generalized edema 
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wliich was controlled for about a week at a time with one injection of mercuhy- 
drin. He complained of stomach cramps April 29, 1952 and was sweating pro¬ 
fusely. Salt and potassium citrate were stopped for IS hours. The cortisone was 
increased to 12}i mg. every 6 hours. The stomach cramps and sweating stopped. 
His appetite began to dwindle. Leg paral 3 ’-sis developed h'laj’^ 8, 1952. A spinal 
puncture gave no positive information except a positive Pandj'’ test for albumin. 
Acute urinary retention developed and a marked ad 3 mamrc ileus with vei^'' loose 
stools. He became stuporous on May 13, 1952 and all supportive treatment was 
not helpful. His blood pressure became 78 s 3 ’^stolic and 40 diastolic and could 
not be raised. He w'as pronovmced dead on Ma 3 ’’ 17, 1952. The paratysis was 
explained at autops 3 '^ when a metastatic lesion was found in the spinal cord at 
the level of the fifth lumbar vertebra. Bilateral adrenalectom 3 ^ afforded a 27 
day period of freedom from the metastatic pain. The metastases continued to 
form and were extremel 3 ’' general. It is believed that the choice of this patient 
for bilateral adrenalectom 3 '^ was poor because metastases were too general before 
the procedure. 

The results of our work and the condition of the patients at the present time 
are shown in table 1. We are impressed noth the comfortable states of the majority 
of these patients. The patients who now require small amounts of analgesics 
are leading a more comfortable e.xistence than the 3 ’' did before bilateral adrenal¬ 
ectomy. One patient, whose pain returned, was given a short course of deep 
x-ray therap 3 ’- over the painful region with good effect. It is emphasized again that 
this study has been done over too short a time to draw conclusions about longev¬ 
ity and the final course of the entit 3 E A future report will be made on this work. 

Appreciation and credit aregweiiDrs. Edwin C. Graf, Daniel H. Callahan, Jr., 
Carl Hedblom, David Pressman, Carlin Chenoweth, Duane Greenfield and John 
^'andenberg, aU of whom have been associated with me, in this stud 3 ’’. 

7 IF. Madison St., Chicago 2, III. 
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TESTICULAR NEOPLASMS; /VN ANALYSIS OF 113 CASES 

D. A. CULP 

From Ihc Dcpailmcnl of Utohgy, Stale University of Iowa, University Hospitals, 

Iowa City, Iowa 


The following is an analysis of a series of 113 consecutive cases of tumor of 
the testis seen at the University of Iowa Hospitals in the period from 1930 to 
1950, inclusive. During this same period 179,899 males were admitted to all 
services of the hospital, and 23,870 to the urological service. Therefore, this 
disease accounted for 0.0G3 per cent of all male admissions and 0.47 per cent of 
the urological admissions during this same period. Rolnick found these neoplasms 
comprised only 0.5 per cent of all malignant tumors, while Hinman reported that 
1 out of 1600 male admissions had a testicular tumor. This compares very closely 
with our figure of 1 out of 1592. Thus, it is evident that testicular neoplasms 
comprise a very small percentage of the patients seen in the average ciUlian 
hospital. 

The age incidence is illustrated in figure 1. 

The etiology of testicular neoplasms remains unknown. Nevertheless, the role 
of trauma and ciyptorchidism as possible predisposing factors has been greatly 
emphasized. There was a history of trauma prior to the onset of a mass in 28 of 
the 113 patients, or 24.7 per cent. Some of these had recurrent injuries, but the 
vast majority had one traumatic incident followed in one to three months by the 
removal of a malignant mass from the scrotum. It is our opinion that the trauma 
in these cases did not play'’ an important role in the development of the neoplasm, 
but probably did attract the patient’s attention to the presence of the tumor. 

In order to determine more accurately whether the incidence of neoplasm is 
higher in the undescended or in the descended testes, the percentage of neoplasms 
that were seen and the percentage of undescended testes that harbored neoplasms 
were detennined. In the 20 years this study”^ covered, 505 cases of cry'ptorchidism 
were reported. Four of these, or 0.79 per cent, exliibited malignant changes. 
During the same period there were 179,899 male admissions to the hospital 
From this number 109 cases of testicular tumor were collected. This was O.OGOo 


per cent. Therefore, in this group, malignant changes occurred thirteen times 
more frequently'^ in the undescended testis than in the noimally’’ located one. 


Patients with testicular tumors presented themselves to us in one of two way's. 
The first group comprised the majority, 82.3 per cent, and came complaining of a 
painless swelling of the testis. The second group had symptoms referable to the 
metastases from the primary lesion (table 1). The incidence and location of the 
metastases in this group of 113 patients at the time they were first seen are il¬ 
lustrated in table 2. Of the 113 patients studied, 81, or 71.6 per cent already' ha 
metastases at the time of the first examination. The sites most commonly en¬ 
countered were retroperitoneal, 73 cases (figs. 2, 3, 4); lungs, 40 cases (fig. 5), 
cervical lymph nodes, 12 cases, fig. 6; mediastinal lymph nodes, 6 cases (fig. oj, 


and bones, 13 cases (figs. 7, 8, 9). 


2S2 



XEOPLASMS OF TESTIS 


2S3 



Fig. 1 

T.ible 1. Presenling symptoms 


Enlarged testicle. ... 
Pain in the testis.... 
Pain in the abdomen 

Back pain. 

Loss of appetite. 

Pain in the groin.... 
Dragging sensation.. 
Cough and sputum.. 
Mass in the neck.... 

B’eak and tired. 

\^eight loss. 

Jaundice. 


T.\ble 2. Sites of vtelaslases 


CASES 


Retroperitoneal.i 73 

Pulmonary.i 40 

Cervical hunph nodes.i 12 

Mediastinal IjTnph nodes.; 6 

Spine.I 6 

Pelvic bones.| 4 

Peritoneal ca\-ity.! 3 

Ribs. ; 2 

Liver. ! o 

Brain . ; o 


Meninges.. 
-•Adrenal . .. 

Scapula. 

Penis 

Intra-ocular 

Diaphragm 


^ In .31 cases of this series an Asehhcim-Zondek detennination was performed. 
Seventeen were positive and fourteen were negative. Therefore, in this group of 


CASES 


93 

12 

4 

3 

2 

2 

1 

1 

1 

1 

1 

1 
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patients, the test was only slightly better than 50 per cent positive as a diagnostic 
aid. 

In this series, the tumors were divided into the following groups; seminomas, 
adult teratomas, embryonal carcinomas, teratocarcinomas and chorio-epitheli- 
omas. However, some of our cases were seen prior to the use of this classification 
and were reported as embryomas, which apparentlj" was a general classification 



Fig._ 2. Cj'stogram showing tumor mass in pelvis encroaching on bladder producing a 
deformity commonly seen in female patients from enlarged uterus. 



Fig. 3. a, excretory urogram showing mass of metastatic tissue obstructing right . 
and producing nonfunctioning right kidney. B, retrograde pyelograms on same case pr o 
presence of right kidney. 

of all testicular tumors. The accompanying table lists the pathological types and 
the frequency with which they were seen (table 3). 

The treatment of these tumors has consisted of orchiectomy and radiation 
therapy. Seminomas have responded best to this type of therapy. The remaining 
types of testicular neoplasms present a difficult problem in management, since 
they are not sensitive to deep x-ray therapy and orchiectomy invariably misses 
the metastatic malignant cells. In our series of cases, 107 had orchiectomies an 
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PiO. 4. Retrograde pyelograms leveaVmg retroperitoneal metastasis ftom testicular 
neoplasm that produced displacement of light uietei. 



Fig. 5, Chest \-ray showing metastasis to lung fields from testicular neoplasm 

97 oases had postoperative deep x-ray therapy which was delivered to the ab¬ 
domen, lungs, neck and other areas, depending on the site of metastasis. The 
average close dclive/cd to the abdomen was 7,000 to 10,000 roentgens, white the 
average dose to the chest was 2,000 to 5,000 roentgens. Nine cases noth retro- 




Fig. C. Chest x-ray showing metastasis to mediastinum, lung fields and Ivmph nodes of 
neck from a testicular neoplasm. 



Fig. 7. X-ray of shoulder girdle revealing metastatic lesion of testicular neoplasm 
scapula. 



Fig 8 X-ray of spine showing metastatic lesion involving posterior portion of twelfth 
thoracic vertebra. 
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Fig. 9. Cystogram showing metastasis from testicular neoplasm involvin 
pelvis. 

Tvble .3. Pathological types and frequency encountered 

g bones of 



PrECENT 

Seminoma. 

39 

40.2 

Embrjonal carcinoma 

17 

17.S 

Teratoma 

16 

16.4 

Embryoma 

14 

14.4 

Teratocarcinoma 

9 

9.2 

Chorio-epithelioma 

1 

1.03 

Mi\ed tumor 

1 

1.03 
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peritoneal metastasis or lung metastasis from a seminoma of the testishad marked 
regression in the size of metastatic mass follomng deep x-raj”^ therapy (fig. 10). 
However, the majority of these again increased in size and failed to respond to a 
second course of roentgen therapy. 

Follow-up infoimation has been obtained on 106 patients. Thirty-seven of 
the series are still alive. The survival time is illustrated in table 4. At the end 
of 1 year, 21.7 per cent of the patients had expired and 50 per cent of the series 
failed to live be 3 -ond 3 j’ears. There were 28 five- 3 'ear surrivals. Nineteen pa¬ 
tients lived ten 3 'ears or longer (table 5). Nine of the 37 liring patients have 
metastases: retroperitoneal nodes, 4 cases; lungs, 3 cases; spine, 2 cases; and 


Table 4. Suriiial time, patients living, S7 cases 


0-6 months 

7-12 months 

1- 2 3-ears 

2- 3 3 -ears 

3- 4 years 

4- 5 3 ears 

5- 6 years 

6- 7 3 -ears 

7- S 3 -ears 

8- 9 3 -ears 

9- 10 3 -ears 

10 - 11 3 -ears 

11 - 12 3 -ears 

12- 13 years 

13- 14 vears 

14- 15 3 -ears 

15- 16 3 -ears 

16- 17 3 -ears 

17- 18 3 -ears 

18- 19 3 -ears 

19- 20 3 ears 

20- 21 3-ears 

21 - 22 3 -ears 



ribs, 1 case. All but two of the sun-i^-ing patients with metastasis were cases 0 
seminoma. The exceptions were an embr 3 'onal carcinoma alive 7 months after 
the diagnosis and a mixed tumor which has survived 16 months. The group 0 
patients who responded best to our t 3 'pe of treatment have been the seminoinas. 
In renewing the surrrivals, it was interesting to see that despite the patholo^ca 
diagnosis, if the patient came n-ithout demonstrable metastasis, he had a 1 
per cent chance for five- 3 -ear apparent cure (tables 6, 7, 8, 9,10, 11)- 

Eighteen cases from this series illustrated the ease with which the diagnosis 
ma 3 ^ be missed. Seven patients in this series were treated for a period of ser era 
weeks to three months for acute epidid 3 miitis before the diagnosis of a testicular 
tumor was made. In 5 cases the farm’h' ph 3 -siciau had performed repeated tap- 
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Ttbte 5. SuTriral iime of ocfire senes 


TCCEXFSXD 


C.\SZS 


PES CXXX 


0 -^ months 
6 -l 2 months 

1 - 2 > ears 

2- 3 } ears 

3- 4 > ears 

4- 5 ) ears 


7 93.4 

16 TS.S 

16 63.2 

16 4S.1 

9 39.6 

4 35.S (5 JT- survival) 


0-6 > ears 

6- 7 jears 

7- S 'ears 
S-9 > ears 
9-10 years 


3 33.0 

1 , 32.0 

6 ‘ 26 4 

4 22.7 

3 IS.S (10 yr. survival) 


10-11 tears 

2 

17.9 

11-12 t ears 


14.1 

12-13 tears 

1 

13.2 

13-14 t ears 

o 

11.3 

14-15 t ears 

2 

9 a (15 yr. survival) 

15-16 tears 

0 

9.4 

16-17 tears 

1 

S.4 

17-lS t ears 

3 

6 7 

lS-19 tears 

0 

6 7 

19-20 j ears 

2 

3.S (20 jT. survival) 

20-21 tears 

2 

l.S 


Tvble 6 Seminoma 



AISVZ 

o V£S 


10 T£S 

15 YSS 20 '-Si! 

VTith metastasis (21 cases) 
Without metastasis (IS cases) 

a cases (23 S %1 
17 cases (94 4%) 

^7 6 %c 
SS S% 

2S 5% 
77 7% 

4 76% 
61 . 1 % 

22 2 % 11 . 1 % 

Total (39 cases! 

22 cases (56 4%) 

66 6%, 

51 2% 

30 7% 



T VBLE 7. Embruonat carcinoma 


UJVI: 1 «. 2 VES. 3 TES 13 VE5. 


Huh met-astasis (14 casesl 1 case (7 14%) 50% 214% 0% 0% 

inthout metastasis (3 cases! 3 cases (100%,' 100% 66 % 66 %, 33.3% 

Total (17 cases) a cases (23 5%,) oS S%c 29 4%; 11.7% 5 S% 

pinp of hydroceles. VThen these patients failed to respond, bimanual palpation 
of the scrotum following the tappings revealed an enlargement of the testicle 
and a diagnosis of testicidar neoplasm was finally established. Two patients 
were treated as cases of injury to the scrotum: in four additional cases the pa- 
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peritoneal metastasis or lung metastasis from a seminoma of the testis had marked 
regression in the size of metastatic mass following deep x-ray therapy (fig. 10). 
However, the majority of these again increased in size and failed to respond to a 
second course of roentgen therapy. 

Follow-up infoimation has been obtained on 106 patients. Thirty-seven of 
the series are still alive. The survival time is illustrated in table 4. At the end 
of 1 year, 21.7 per cent of the patients had e.xpired and 50 per cent of the series 
failed to live bejmnd 3 years. There were 28 five- 3 mar surHvals. Nineteen pa¬ 
tients lived ten ^mars or longer (table 5). Nine of the 37 living patients have 
metastases: retroperitoneal nodes, 4 cases; lungs, 3 cases; spine, 2 cases; and 


Table 4. Survival lime, patients living; 37 cases 


0-6 months. 

7-12 months_ 

1 - 2 years 

2- 3 years 

3- 4 years 

4- 5 years 

5- 6 years 

6- 7 years 

7- 8 years 

8- 9 years 

9- 10 j-ears 

10- 11 3'ears 

11- 12 3"ears 

12- 13 years 

13- 14 3 -ears 

14- 15 3 -ears 

15- 16 years 

16- 17 3 -ears 

17- 18 3 -ears 

18- 19 3 -ears 

19- 20 years 

20 - 21 3 -ears 

21 - 22 3 -ears 


CASES 


1 

1 

2 

3 

2 

1 

2 

1 

3 

2 

3 

1 

3 

0 

2 

2 

0 

1 

3 

0 

1 

2 

1 


t 

ribs, 1 case. All but t3vo of the surviving patients with metastasis were cases o 
seminoma. The exceptions were an embiyonal carcinoma alive 7 months after 
the diagnosis and a mixed tumor which has survived 16 months. The group o 
patients who responded best to our type of treatment have been the seminomas. 
In reviewing the survivals, it was interesting to see that despite the patholo^ca^ 
diagnosis, if the patient came without demonstrable metastasis, he had a t 
per cent chance for five- 5 -ear apparent cure (tables 6 , 7, 8 , 9, 10, H)- 

Eighteen cases from this series illustrated the ease with which the diagnosis 
may be missed. Seven patients in this series were treated for a period of seveia 
weeks to three months for acute epidid 5 -niitis before the diagnosis of a testicu ar 
tumor was made. In 5 cases the family physician had perfonned repeated tap 



NEOPLASMS OF TESTIS 


289 


Table 5. Siinhal time of active series 



C.^SES 

PER CEXT 

0-6 months 

7 

93.4 

6-12 months 

16 

/b.O 


16 

63.2 


i 16 

48.1 


9 

39.6 

3- 1 years 

4 - 0 years 

4 

35 8 (o 3 T. survival) 

5-6 N ears 

3 

33.0 

6-7 rears 

1 

32 0 

7-S rears 

6 

26.4 

8-9 r ears 

4 

22.7 

9-10 years 

3 

1 

18 8 (10 >T. sm-vival) 

10-11 r ears 

1 2 

17.9 

11-12 rears 

! 

14.1 

12-13 j ears 


13.2 

13-14 r ears 

2 

11.3 

14-15 j ears 

1 2 

9 4 (15 yr sur\-ival) 

15-16 ^ ears 

0 

9.4 

16-17 >ears 

1 

8 4 

17-18 \ears 

3 

6.7 

18-19 ^ ears 

0 

6 7 

19-20 j ears 

2 

3.8 (20 yr. survival) 

20-21 icars 

2 

1.8 


Table 6. Seminoma 


1 

ALI\X ] 

3 -i-RS j 

5 YRS 

10 YRS 

15 YRS 

20 YRS 

IVith metastasis (21 cases) ' 
Without metastasis (18 cases)' 

! 

5 cases (23 8%) i 
17 cases (94 4%) j 

47 6% 1 
88 8% 

28 5% 
77 77o 

4.76% 

61.17o 

22.27o 

11 .1%, 

Total (39 cases) | 

22 cases (56 4%) ^ 

66 6% 

j 51 27o 

30 7%, 




Table 7. Embryonal carcinoma 


1 

ALIVE 1 

1 ) 
j I YR 

2 vrs 

3 ^RS 

i 15 \RS. 

lYith metastasis (14 cases) 

1 

1 case (7 14%) 

, 50% 

! 21 4% 

0 % 

0 % 

ithout metastasis (3 cases) 

3 cases (100%) 

j 100% 

66 % 

66 % 

33.3% 

Total (17 cases) 

4 cases (23 5%) 

1 58 S% 

1 

29 4% 

11.7% 

5.8% 


pings of hydroceles. \Yhen these patients failed to respond, bimanual palpation 
of the scrotum following the tappings revealed an enlargement of the testicle 
and a diagnosis of testicular neoplasm was finally established. Two patients 
ucrc treated as ca^es of injury to the scrotum; in four additional cases the pa- 
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tients were treated as cases of renal colic, lung tumor, appendicitis and hepatitis. 
From these 18 cases the following are reported as interesting and unusual. 


Table 8. Teratoma 



ALIVE 

1 Ml. 

5 YRS 

10 YRS 

IS YRS 

With metastasis (8 cases) 

0 cases (0%) 

50% 

12.5% 

0% 

0% 

Without metastasis (6 cases) 

6 cases (100%) 

100% 

100% 

50% 

33% 

Total (14 cases) 

6 cases (42.8%) 

71.4% 

50% 

21.4% 

14.2% 

i 


Table 9. Emhryoma 



ALIVE 

1 YR. 

3 YRS. 

5 MIS 

10 YRS 

With metastasis (12 cases) 

0 cases (0%) 

91.6% 

50% 

25% 

8.3% 

Without metastasis (1 case) 

1 case (100%) 

100% 

100% 

100% 

0% 

Total (13 cases) 

1 case (8.3%) 

92.3% 

53.8% 

30.7% 



Table 10. Teratocarcinoma 



ALIVE 

1 YR. 

5 YES 

With metastasis (10 cases) 

0 cases (0%) 

50% 


Without metastasis (1 case) 

1 case (100%) 

100% 

0% I 

Total (11 cases) 

1 case (9.09%) 

55.5% 

9.09% 



Table 11. Five year survival of patients without demonstrable metastasis 



CASE5 

alive 5 YRS 

Seminomas 

18 

13 

Embryonal carcinoma 

3 

2 

Teratoma 

1 

1 

Embryoma 

1 

1 

Teratocarcinoma 

1 

0 

Total 

24 

17 (70.8%) 


CASE REPORTS 

Case 1. B. J., No. 49-7781, was a 20 year old white man who was admitted 
udth the chief complaint of pain in his right hip and a weight loss of 32 pounds. 
He had been well until January 1949, when he noticed a tired sluggish feeling 
and a dull annojdng soreness above the right iliac crest. Two months later, a 
dull, vague, fleeting pain developed in his back, 5 inches below the right scapula. 
His skin became yellow and the stools clay colored. An exploratory laparotomy 
was performed and a pancreatic cyst was drained. Postoperatively, nontendei 
enlarged cervical lymph nodes developed on the left side. When he failed to 
respond to treatment, he was refei-red to the University Hospitals. 
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The patient ^vas a chronicaUy ill, listless male nrith emdence of weight loss. 
There were several firm, rubbery, ^screte, movable, non-tender lymph nodes 
in the neck. These nodes product -visible swelling at the base of the neck in the 
supraclavicular region, particularly on the left side. The heait rerealed a palpa¬ 
ble sj'stolic thrill with regular rate and rfij-thm, and a harsh crescendo sj'stolic 
murmur which was heard best at the fourth intercostal space at the left sternal 
border. The abdominal examination revealed a well healed recent operatii e scar 
in the right upper quadrant. A palpable nodular mass 10 by 5 cm. extended from 
the mid epigastrium downward and laterally to the right of the umbihcus. It 
was nodular, firm, and rubber}* in consistency. The left testicle was slightl} 
enlarged. 

Pathological report of tissue removed by biopsy from cervical lymph nodes 
revealed a poorl}* differentiated metastatic adenocarcmoma. X-rays of the chest 
and peMs were negative. Anteroposterior and lateral '\'iew3 of the Imnbosacral 
spine revealed a marked scoHosis in the upper lumbar region -with a convexity 
to the left. Excretory urograms revealed intrinsically nonnal kidneys -with dis¬ 
placement laterally of the lower pole of each kidney and the proximal half of 
each ureter by a retroperitoneal mass. An Aschlieim-Zondek test was positive 
and the final impression was that the patient had a testicular tumor. A left 
orchiectomy was performed and pathologically the tissue revealed a chorio- 
epithelioma. He was treated by x-ray therapy, 300 roentgens daily, to anterior 
and posterior ports for 3 to 5 days. The patient at the present time is still li-\-ing. 

Case 2. 1. H., Xo. 41-116, was a 31 year old white man who was admitted rvith 
a chief complaint of paral\*sis of the legs and pain in the back. It began with 
numbness in his right knee, which increased -until it involved the entire leg. 
Later the numbness appeared in the left thigh and progressed down to the left 
foot. At the same time weakness appeared in both legs, but the patient continued 
up and around until 2 days prior to admission when he became completeh* 
paralyzed. The night prior to admission he went into complete urinan* retention. 

Physical examination revealed a well-developed, well nourished white man in 
no acute distress, but who was unable to move his legs. The bladder was distended 
to the umbihcus. and tenderness was present over the fifth and sixth dorsal 
vertebrae. Examination of the genitalia revealed a hard, non-tender, egg-sized 
swelling of the right testicle. There was a complete loss of muscle power below 
the umbilicus; 900 cc of residual urine was foimd. Excretorr* urograms showed 
slight liydrouephrosis on each side. There were a few red blood cells and an 
occasional -ft-hite blood cell in the urine. A cystometrogram revealed a flaccid 
neurogenic bladder. .At .\schlteim-Zondek test was positive. X-rays of the spine 
showed a destructive lesion, metastatic in origin, involving the fifth and sixth 
dorsal lumbar vertebrae -with a soft tissue mass on the lateral side of the verte¬ 
brae. .V right orchiectomy was performed and the pathological report revealed 
a seminoma of the testicle. A suprapubic cystostomy was performed, and 1,200 
roentgens were delivered to the upper dorsal spine. He was discharged from 
thehojpital and e.vpircd 1 month later. 

Oav -3. D. .T., Xo. 3S-2-2122, was a 31 year old white man who was admitted 
with a chief complaint of a savoUcii testicle. Two and -a half months prior to 
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admission he noticed soreness in the right testicle. Si.x weeks prior to admission 
the right scrotal contents began to swell and became very painful. 

Physical examination was normal except for the genitalia, which revealed the 
right testicle and scrotal contents to be enlarged, tense, red and tender. The 
impression was that the patient had a right epididjmitis. Laboratory studies 
were negative except for a white blood count of 14,450. Excretory urograms were 
normal. X-rays of the lungs showed a healthj’- chest. The patient was treated 
for acute epididjunitis and discharged. 

He returned to the hospital unimproved and had lost weight. Impression on 
this admission was that the patient had a testicular tumor. The Aschheim-Zondek 
test was negative. On August 18, 1938, a right orchiectomy was performed. A 
cross section of the testicle showed the entire organ to be involved in a neoplastic 
process. The pathological report was an embryoma of the testicle. He was known 
to be alive on October 20, 1950. 

Case 4- L. B., No. 47-5082, was a 17 year old white man who was admitted 
with the chief complaints of pain in his abdomen, constipation, nausea and 
vomiting. Four days prior to admission the patient thought he was constipated 
and administered an enema with good results. The cramping pain in the left 
abdomen moved to the midabdomen and the region of the umbilicus. The day 
prior to admission the patient began to localize the pain in the region of the 
right lower quadrant. Another enema produced five to six mushy medium brown 
stools. The abdomen then became hard and remained so until admission. 

Physical examination revealed a well developed, well nourished white man 
who appeared to be in considerable pain. The upper abdomen was tympanitic 
and below the umbilicus it was distended, hard and dull to percussion. Examina¬ 
tion of the genitalia revealed the left testicle palpable in the inguinal canal. 
Rectal examination revealed a large bulging, firm, non-tender mass above the 
prostate. Excretory urograms revealed bilateral function with calyectasis and 
hydro-ureter on the left side. A mass which obliterated the psoas shadows could 
be outlined from the symphj’'sis to the umbilicus. An x-ray of the chest revealed 
no evidence of neoplastic disease. An Aschheim-Zondek test was negative. The 
colon series showed incomplete filling of the colon. 

The patient had dyspnea and abdominal distention. The mass appeared to 
be enlarging. Therefore, on May 14, 1947, an exploratory laparotomy was done. 
When the peritoneum was opened, a large, fungating, soft, friable, vascular mass 
bulged through the peritoneum. Frozen sections showed a very cellular neoplasm 
which was possibly a lymphoma. The patient remained in shock during the 
procedure and expired about 13 hours later. 

An autopsy revealed an undescended, soft, yellow testicle in the region o 
the left internal inguinal ring. Microscopically it was composed of large, roun , 
oval neoplastic cells. The left iliac Ijunph nodes were involved with metastatic 
tumor. The entire peritoneal cavity was covered with a soft, yellow, necrotic, 
neoplastic tissue and contained 300 cc of a bloody fluid. The liver weighed 3200 
gm., and numerous small neoplastic nodules were present throughout its su - 
stance. Metastases were also noted in the perineal, pancreatic, gastro, splenic, 
subdiaphragmatic, mediastinal, and retroperitoneal lymph nodes. Death was 
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attributed to widespread extension and metastasis of a seminomatous neoplasm 
of the left undescended testicle. 

Case 5. E. S., No. 41-1375, was an 18 year old white man who was admitted 
with the chief complaint of enlargement of the right testicle. At times he had 
been nauseated and complained of an infrequent pain in the right costovertebral 
angle. 

Physical examination revealed a well developed white man who did not appear 
acutely ill. The eyes reacted to light and accommodation, and there were normal 
extraocular movements. Examination of the genitalia revealed the right testicle 
to be the size of a hen’s egg, hard and irregular, but non-tender. A chest x-ray 
revealed a shadow of increased density about 1.5 cm. in diameter on the right, 
beneath the tenth rib posteriorly. Excretory urograms were normal; an Asch- 
heim-Zondek test was positive. A right orchiectomy was performed. Postopera- 
tively the patient received x-ray therapy which consisted of 4,000 roentgens to 
each kidney pedicle, 2,000 to each groin, and 8,000 to the chest. Microscopic 
sections showed replacement of the testicular tissue ivith a large, pale, neoplastic 



_ Fig, 11.4, met.astasis to left orbit from neoplasm of testis. B, pronounced improvement 
in metastasis to left orbit following x-ray therapy. 

cell. The impression was embryoma of the testicle. Following x-ray therapy the 
patient was discharged. 

After 1 week the patient returned to the hospital because of pain in his left 
eye. The eye became swollen and he lost all vision (fig. 11, A). Examination 
revealed marked edema of the bulbar conjunctiva. The pupil was dilated to about 
5 mm. and did not react to light, but showed a little constriction to accommoda¬ 
tion. The temporal half of the vitreous body was filled with a gray opaque mass. 
The retina was noted to be detached in all except the nasal 3^ of the fundus, 
lension was elevated to palpation and was high with the tenometer. 

X-ray therapy consisting of 2,000 roentgens to the left lateral orbit was ad¬ 
ministered. There was marked regression of the swelling of the eye and di- 
mimshccl pain (fig. II, B). Repeat che.st x-ray at this time showed extensive 
miliary metastases involving both lungs; an .x-ray of the left orbit revealed a 
tumor which was producing erosion of the bony roof (fig. 12). He was discharged, 
but was readmitted 2 months later in a terminal state. The final diagnosis was 
a 1c.sticular tumor witli metastases to the retroperitoneal Ijnnph nodes the 
hing.s, the cervical lymph nodes, and to the left orbit. 
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Case 6. E. K., No. 41-7187, was a 33 year old white man Avho was admitted 
with the chief complaint of cough for the past 9 months. l\Tien it became pro¬ 
gressively worse, a chest x-ra}’’ was performed which was interpreted as revealing 
a lung tumor. A^Tiile at work, he fell, struck his chest and fractured several ribs. 
An irritating cough continued and became producti^'e of foul, yellowish 
sputum. One week prior to admission night sweats and dyspnea developed; he 
coughed up one cup of sputum daily. On the day of admission, hemoptysis 
developed. 

Physical examination revealed a pale, thin, dyspneic, chronically ill white 
man whose skin was hot and moist. The trachea was deviated to the right side. 
A congenital concavity of the chest was present and respiratory motions of the 
thoracic cage were absent on the left side. Percussion of the left side of the chest 
was dull and flat. Breath sounds over the .same area were bronchial. Examination 



Fig. 12. X-ray of skull and orbits showing destruction of bonj' orbit and tumor mass 
filling orbit on left side. 

of the abdomen revealed the liver to be palpable one finger breadth below the 
costal cage, but no other organs or masses were palpable. A hard, non-ten 
mass in the right serotum involved the testicle and did not transmit fight. 

Shortly after admission the patient became dyspneic and had a spasm o 
coughing. He perspired profusely, but was not cymnotic. Nasal oxygen produce 
some relief. His temperature rose to 102F. An x-ray of the chest revealed ate ec 
tasis of the left lung. An Aschheim-Zondek test was negative. Sputum cultuies 
revealed pneumococcus type '\HII plus the normal flora. A right orchiectomy 
was perfoimed and the cut section of the testicle revealed the substance to e 
replaced by a friable, yelloiv tissue. Pathological report was an embiymna 
carcinoma. He had pain in the left shoulder, chills, fever and vomiting. At pos 
mortem examination, the left lung was filled with a soft neoplasm. The lung vas 
firmly adherent to the parietal pleura, and there were marked areas of degenera 
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tion and necrosis irith two areas of abscess in the lower lobe. The mediastinum 
was solid inth a soft, yellow tumor mass and the hilar nodes of both lungs were 
enlarged. There was also metastatic involvement of the retroperitoneal Ijunph 
nodes. 

CO.VCLCSIOXS 

Erroneous conclusions may be drawm by comparing the percentage of cures 
in one series with the percentage of cures in another. ^lany factors influence 
the statistics of a series of cases, and unlc.ss these arc known or are the same in 
both groups fales impre.ssions will be established. It is a mistake to try to treat 
all testicular tumors in the .same manner. Even within the same pathological 
groupings, there are pronounced differences in the rate of growth, degree of 
metastasis, and the tj-pe of response to the various methods of treatment. There¬ 
fore. each case must be individually evaluated and treated. 

L. G. Lewis reported a series of 1G9 patients who were treater! by radical .surgi¬ 
cal removal of the testicle and the retroperitoneal hinph nodes. Tlie.se ca.=es 
were seen over a period of 4 years beginning in May 1942. At the time the report 
was made in 1948, 24 per cent of the patients had e.vpired. He had no operative 
mortality, but 34 per cent of the group had metasta=es to the nodes at the time 
of operation and 29 per cent of the.=e, or 10 per cent of the entire group, were 
considered inoperable. Unfortunately, sufficient time had not elapsed to ade¬ 
quately evaluate the re.sults of the treatment. His re.sults at that early date with 
radical surgerj' were markedly better than the group treated by simple orchi¬ 
ectomy. However, the cases treated by conservative procedures were tho'e 
with metastasis and a little further advanced in the course of the di^ea^e. At 
the same time, some of the patients subjected to radical surgerj* may have sur¬ 
vived the same length of time vith only the simple orchiectomy. Therefore, a 
longer period of time must elapse before definite conclusions can be reached tvith 
regards to the value of radical surgeiA-. If the cases in this series who had not been 
seen over a long enough period of time are eliminated from the statistics, we 
have 100 per cent sunnval for seminoma^ without metastads over a 10 \'ear 
period. This would seem to indicate that in this group, .dmple orchiectomi' and 
postoperative x-ray therapj' ha« been satisfactory'. 

L nfortmiately the other pathological groups have not responded as well to 
thi« method of therapy. In addition, the majority of the.'e other groups had 
demonstrable metastasis and. therefore, were not satisfactory for radical surgery'. 
There were 11 case.= in our series that could possibly have fulfilled the prerequi¬ 
sites for radical surgical procedure. Therefore, we believe that there is an indica¬ 
tion for radical removal of lymph nodes, and that this falls in the groups who 
are not radiosensitive and who do not have metastases. We also are of the 
opinion that simple orchiectomy and postoperative x-ray therapy in the case of 
seminoma vill probably produce as good a result as radical surgical procedures 
plus radiation. 
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Case 6. E. K., No. 41-7187, was a 33 year old white man who was admitted 
with the chief complaint of cough for the past 9 months. WTien it became pro¬ 
gressively worse, a chest x-ra 3 ’' was performed which was interpreted as revealing 
a lung tumor. While at work, he fell, struck his chest and fractured several ribs. 
An irritating cough continued and became productive of foul, yellomsh 
sputum. One week prior to admission night sweats and dj^spnea developed; he 
coughed up one cup of sputum dail 3 ^ On the da 3 ’’ of admission, hemopt 3 ds 
developed. 

Ph 3 'sical examination revealed a pale, thin, dyspneic, chronically ill white 
man whose skin Avas hot and moist. The trachea was deviated to the right side. 
A congenital concavit 3 ’' of the chest was present and respiratory motions of the 
thoracic cage were absent on the left side. Percussion of the left side of the chest 
wms dull and flat. Breath sounds over the same area were bronchial. Examination 



Fig. 12. ’K.-my of skull and orbits showing destruction of bonj”^ orbit and tumor mass 
filling orbit on left side. 

of the abdomen revealed the liver to be palpable one finger breadth below the 
costal cage, but no other organs or masses were palpable. A hard, non-tender 
mass in the right scrotum involved the testicle and did not transmit light. 

Shortly after admission the patient became d 3 '^spneic and had a spasm of 
coughing. He perspired profusely, but wms not cyanotic. Nasal o.xygen produced 
some relief. His temperature rose to 102F. An x-ra 3 r of the chest revealed atelec¬ 
tasis of the left lung. An Aschheim-Zondek test was negative. Sputum cultures 
revealed pneumococcus type VIII plus the normal flora. A right orchiectomy 
was performed and the cut section of the testicle revealed the substance to be 
replaced b 3 ’- a friable, 3 mllo-w tissue. Pathological report was an embryona 
carcinoma. He had pain in the left shoulder, chills, fever and vomiting. At post¬ 
mortem examination, the left lung was filled ivith a soft neoplasm. The lung was 
firml 3 '’ adherent to the parietal pleura, and there rvere marked areas of degenera- 
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Tae numerous etiologie factors responsible for the sjmdrome o: precocious 
puberty are listed as fodotrs in order of frequency. 

I. Corstitmiil vldiopatHc' i- Corsutmdona! d«crathlc 

. Ictracrmtal — — 

. Adreasl cortex s si-mcrorte 

a. Hyperplasts ■’■ Intracr-cJaial 

b. Tumcr 


4. Tesricatar 

1. Adrenal cortex 

a. Htyerplrsia. precstal 

b. Tvur-or 

c. Kyperptast?.. postcr.tal 


CO>'5TITrnON-AI. (tDIOPATHlc') TTPE 

By far and away the most frequent tj-pe of precocious pubeny is that kitown 
as ojustitutional or idiopathic. An isosexual complete maturticion develops in 
both sexes for which no discernible lesion can be disitovered. The ^nidrome may 
become evident as early as the first year, nonetheless these children lit'e to adult 
life and do not suffer premature senility. 

The clinical picture is that of somatic overgrowth. large genitals and pmsence 
of sexual hair. Bone age is advanced as is twth. age although not correspondingly 
so. Intelligence and psj'chose,xual development are ordinarily that of the chrono¬ 
logic age. The gonad is mature and ovulatory menstruation occurs in the female 
and spemustogenesis in the maie. 17-Ketostero:d, estrogen and androgen titres 
are within adolescent levels. 

Some social mah-jdjustmenc may develop in boj-s with this sj-udrome because 
of the disproportion between the child's markedly adwtnced physical sire and 
his mental level which is usually that of his proper age. 

Sexual maturarion of this type in females can lead to serious problems. Xu- 
merous pregnancies have been reported among these girls. Much publicity at¬ 
tended a recent such case of a Peruman girl who wrts delivered by caesarian sec¬ 
tion of a 6 pound infant when she was 5,^2 yours old. 

Case 1. J. C. (42S6S-5) admitted to Mount Sinai Hospital May 19-3S. was a 
year old white boy with history o: marked enlargement of the genitith'a 
since the age of 1 year. Body size had grown rapidly and progressively to youth¬ 
ful proportions. Recently the child had demonstrated a marked heterosexual 
drive. 

The patient had been bom at term and weighed 7 pounds. Earl.vgrowth and 
development were not remarkable. Three other siblings had died in childhood. 
Tamihal history wiis nesative. 

Examination revealed a well-proportioned male ciuld approximately the size 
and weight of a lA year old boy. He was commensurately strong, active and alert. 
Dentition was normal for age. Complete neurologic examinaffon resulted in 
normal findings. Heart and limgs were normal. Blood pressure. 100/70. Xo ab- 
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PRECOCIOUS PUBERTY 


JOSEPH M. SILAGY 

From the Urologic ServicCj the Mount Sinai Hospital^ New Yorkj A. Y. 

The syndrome of precocious puberty can be produced by a variety of etiologic 
factors. The urologist is frequently called upon to aid in the differential diagnosis 
and the treatment of these interesting patients. A review of the subject and a 
a presentation of illustrative cases are therefore deemed of interest. 

Part of the biologic uniqueness of man lies in a prolonged perio o owing 
birth before se-xual maturity develops. The onset of puberty is a varia e p e 
nomenon depending on genetic, racial, climatic, nutritional and othei actois. e 
ninth or tenth year is accepted as the normal age of onset of pubeit}^ somev a 
later in the male. Sexual maturation which considerably antedates tiis ime 

period must be regarded as precocious. _ , 

The normal progress and timing of sexual maturity is effected m a corre 
and synchronized manner. It is believed that the hypothalamus is t le , 

sexual maturation and various vegetative functions. This area remains in i i 
prior to the second decade of life; then, for reasons not complete y un ’ 

disinhibition occurs and the hypothalamus e.xerts its influence upon ® 
pituitary gland which in turn produces its hormones. The “tropic ., 

the pituitary activate the “target glands;” i.e., the adrenals, gona s, ’ 

etc. which in turn secrete hormones bringing about development and , 

of their respective end organs. The “target gland” hormones, v . 

in proper quantity, also inhibit excessive pituitary function thus es a 

self-regulating endocrine mechanism. _ jj. 

When the entire integrated hormonal mechanism is set into mo ion, . 
is an individual with well marked secondary sexual characteiMics 
to his sex, and a mature gonad capable of producing gametes. is is 
isosexual complete maturation and is brought about normally a e 
adolescence, or it can be induced prematurely by some disorder arising 
level of the brain centers or of the anterior pituitary (constitutiona 


cranial types). , p i, jnv of the 

A disorder in hormonal control arising at the level of the adren , 

gonad will result in an individual with well-marked secondary sexua 
teristics of either the iso- or heterosexual type. The gonad, however, no 
been stimulated by pituitary gonadotropins, retains its infanti e s 
incapable of producing mature gametes (adrenal or gonadal 
proportion between the development of the testis or ovary and , 
sexual characteristics is known as incomplete sexual maturation or 


virilization or feminization. 

Presented at Dr. G. D. Oppenheimer’s urologic conference October 23, 1951- 
Accepted for publication Jub" 30, 1952. 
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The numerous etiologic factors responsible for the s\uidrome of precocious 
puberty are listed as follows in order of frequency. 

,, , fcnafe (fsctsesucl) 


1. Constitutional {idiopathic) 
Intracranial 
Adrenal cortex 

a. Hyperplasia 

b. Tumor 
4. Testicular 


1. Constitutional (idiop.athic) 

2. Ovarian 

3. Albright’s syndrome 

4. Intracranial 


firralf 


1. Adrenal cortex 

a. Hyperplasia, pren.ttal 

b. Tumor 

c. Hyperplasia, postnatal 


COXSTITUnOXAn (idiopathic) type 

By far and away the most frequent type of precocious puberty is that known 
as constitutional or idiopathic. An isose-XTia! complete matiinition develops in 
both sexes for which no discernible lesion can be discovered. The stnidrome may 
become evident as early as the first year, nonetheless these children live to adult 
life and do not suffer premature senilit.v. 

The clinical picture is that of somatic overgrowth, large genitals and presence 
of sexual hair. Bone age is advanced as is tooth age altbougli not correspondingly 
so. Intelligence and psychosexual dei'elopment are ordinarily that of the chrono¬ 
logic age. The gonad is mature and o^ailatoiy menstruation occurs in the female 
and spermatogenesis in the male. 17-Ketosteroid, estrogen and androgen litres 
are irithin adolescent levels. 

Some social maladjustment may develop in boys uith this syndrome because 
of the disproportion between the chDd’s markedly advanced physical size and 
his mental level which is uaially that of his proper age. 

Sexual maturation of this tj-pe iu females can lead to serious problems. >iu- 
merous pregnancies have been reported among these girls. Much publicity at¬ 
tended a recent such case of a PeruAuan girl who u'as delivered by caesarian sec¬ 
tion of a 6 pound infant when she was years old. 

Case 1. J. C. (42-3685) admitted to Mount Sinai Hospital May 1938, was a 
7|^ year old white boy with historv' of marked enlargement of the genitalia 
since the age of 1 year. Body size had grown, rapidly and progressively to youth¬ 
ful proportions. Recently the child had demonstrated a marked beterose-xual 
drive. 

The patient had been born at term and weighed 7 pounds. Early growth and 
development were not remarkable. Three other siblings had died in childhood. 
Pamilial history was negative. 

Examination revealed a well-proportioned male child approximately the size 
and weight of a li year old boy. He was commensurately strong, active and alert. 
Dentition was normal for age. Complete neurologic examination resulted in 
normal findings. Heart and lungs were normal. Blood pressure, 100/70. No ab- 
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dominal masses or viscera were palpable. There was fine black hair on face, arms 
and legs, and abundant pubic hair. Penis and testes were of adult size; epididy¬ 
mides and vasa were normal. The prostate was of adult size and well delimited; 
the vesicles were not distended. Psychologic tests revealed a mental ler^el at 6-7 
years. The I.Q. was from 85 to 113 by Amrious standards. Examination of seminal 
ejaculate revealed normal motile spermatazoa of mature configuration. Blood 
urea nitrogen and sugar determinations normal. Na = 143.8 miliequivalents. 
Cl = 107 miliequivalents. BMR: minus 26. X-rays of skull showed normal 
sella; no evidence of increased intracranial pressure. Bone age 12-13 years. 
Excretory urography showed a normal urinary tract. Perirenal insufflation 
showed normal adrenal shadows. Hormone studies (72 hour urine specimen) 
negative for gonadotropic hormone, estorgenic hormone 1,000 units/litre. 

The child was not heard from again until 1945, when at the age of 15 he was 
sent to the N. Y. State Training School, an institution for juvenile delinquents. 
Health had remained good and there had been no evidence of intracranial or 
other disease. 

Comment; This case may tentatively be classified as constitutional or idio¬ 
pathic because of the isose.vual complete precocious maturation without dis¬ 
cernible lesion. The presence of normal spermatozoa in the ejaculate is con¬ 
firmatory. However, the finding of an abnormally high urinary estrogen titre 
is not readily explicable. It suggests some type of adrenal cortical hyperfunction. 


INTRACRANIAL TYPE 

The syndrome of precocious puberty can be produced by a variet}’’ of intra¬ 
cranial lesions, the most common being tumors, cysts, hamartomas and inflam¬ 
matory diseases. Effects are produced either by direct immlvement of the h 3 'po- 
thalamic areas or by means of the internal h 3 ’^drocephalus resulting from t e 
lesion. Tumors of the pineal gland have long been implicated as a cause of pre¬ 
cocious pubertjL The effects of these tumors, however, are not believed to be 
due to secretory activity, but to extension into the hypothalamus. Bing, Globus 
and Simon, in a study of 56 cases of pinealoma occurring in children under age 
of 15, reported sexual precocity in 21, almost all of whom were boys. In all 2 
cases the tumor was not restricted to the pineal. Fifteen of the 21 showed a 
constellation of vegetathm dysfunctions indicative of h^'-pothalamic injury. 

Some of the lesions, such as hamartomas and cysts, do not expand and t eir 
recognition may therefore be masked for a prolonged period. 

The premature sexual maturation produced bj'’ organic intracranial disease 
is of the isosexual complete variety in both sexes. 

As in the constitutional group, the normal hormonal mechanism is actiA^ate . 
The clinical picture therefore closely resembles the one preidously describe 
except that other evidences of hypothalamic dysfunction often co-exist,^ e.g. 
adiposity, sleep disturbances, non-infeetious temperature and pulse elevations, 
etc. Focal neurologic signs of the brain lesion are likewdse present, i. e. failure o 
upward gaze, Argyle-Robertson pupils, etc. and, at times, evidence of increase 
intra-cranial pressure. The titres of the 17'ketosteroids and sex hormones are 
within adolescent limits. 
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Case 2. S. S. (6234S4) admitted to Mount Sinai Hospital IMay 1951, -n-as a 
2 year old white boy 'ndth a history of rapidly increasing body size, large penis 
and pubic hair first noted at age of S months. Child had been born at term by 
cesarian section of normal parents. One sibling died in infancy; two other siblings 
were normal. The familial history was negative. Growth and development of the 
patient were not unusual until the age of S months, when large genitals were 
first obsen-ed. At 11 montlis of age, child was seen by me at another hospital 
where a workup failed to disclose any etiologic factor. Perirenal air insufflations 
were normal. Testicular biopsies revealed prepuberal testes shoeing slight ac¬ 
tivity of seminiferous tubules. Skull films and neurologic examinations were 
negative, but pneumo-encephalography was not performed. 

The child continued to grow rapidly in size, acne of face appeared and voice 
deepened. He was admitted to The IMount Sinai Hospital at the age of 2. 

Child was a tj'pical infant hercules in size and configuration. Bone age was 7. 
All deciduous teeth were present. Penis and testes were both markedly and 
proportionately enlarged to almost adult size (fig. 1). Pubic hair was present. 
General physical e.xamination was othenrise norma). Blood Pressure. 105/55 



Fig. 1 . Case S. S. Complete isose.vual precocious puberty in a 2-ye.Tr old ■ivhite boy c.aused 
by prepontine brain tumor. Compare with figure 4. 

Xeurologic examination was normal. The electro-encephalogram was normal. 
Testicular biopsies showed spermatocytogenesis with focal areas of complete 
spermatogenesis (fig. 2). IT-Ketosteroids: 1.26 mg./24 hrs. Other laboratory' 
findings were within normal limits. Behamor and intelligence were judged normal 
for age. 

Pneiuno-encephalogram showed the cistema interpeduncularis widened and 
pushed upwards. It was almost completely filled by a mass extending from the 
anterior surface of pons to the clivus. The tumor was considered surgically in¬ 
accessible. The child was referred for radiation therapy. 

Comment: Isose.xual. complete precocious puberty caused by deep-seated 
prepontine tumor. Testicular biopsies at age of 11 months showed shght acthity 
of seminiferous tubules and normal spermatogenesis at age 2 vears. 

Albright’s stxdrojie 

_ -Albright’s syndrome, although incompletely understood, should probably be 
mcluded in the organic intracranial group. The full syndrome consists of iso- 
sexual complete precocity, areas of skin pigmentation and polyostotic fibrous 
dysplasia. Eighteen of the 19 reported cases were in girls. Albright suggests 
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that there might be a congenital defect of the hj^pothalamus leading to stimula¬ 
tion of the pituitary and release of gonadotropins. 

GONADAL TYPE 

Precocious puberty can result from gonadal tumors that produce an excess of 
sex hormones. The secondary sexual characteristics maj" be strikingly matured, 
but the nontumorous gonad, in the absence of activation bj'^ pituitary gonado¬ 
tropins, remains infantile. This situation, as discussed before, constitutes iso- 
sexual maturation of the incomplete variet 5 L 
Hormone secreting tumors of the ovaiy maj’’ be either malignant such as 
teratoid embryomas and chorio-epitheliomas; or benign, as is usually the case 
with granulosa cell tumors. The signs of premature se.xual development are 



Fig. 2. Case S. S. Testicular biopsy from 2-year old bo 3 ' showing spermatoci'togenesis 
and focal areas of complete spermatogenesis. 

associated with progressive cache.xia and early death when the s 3 mdrome is 
produced by malignant new growths. 

Granulosa cell tumors secrete large quantities of estrogens and are most often 
palpable by abdominal examination. Extreme feminization is the rule. Vagina 
bleeding maj’- occur in these cases but is not true menstruation, for ovulation does 
not take place and vaginal smears fail to show any progestational changes. Surgi¬ 
cal removal of these neoplasms is followed by recession of the abnormal femini¬ 
zation. 

Masculinizing tumors of the ovary have not been reported as a cause of pre¬ 
cocious pubertj'-, the juungest case of arrhenoblastoma having been over 15 
juars of age. 

Adenoma or e.xtensi'iu hj’^perplasia of the interstitial cells of the testicle may 
bring about premature sexual development b 3 '' virtue of excessive androgen se¬ 
cretion, The tumor bearing testis is usuall 5 '- enlarged; the other shows no changes 
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or may be atrophic. Moderate regression of the syndrome occurs after surgery. 
These cases are rare, only nine being recorded in a review of the subject by 
Melicow. 

ADRENAL TYPE 

Hyperfunction of the adrenal cortex caused either by tumor or hj’-perplasia 
can produce the s 3 mdrome of precocious puberty. The manifestations of the in¬ 
creased production of adrenal androgens in these cases depend upon the sex of 
the individual, and upon whether the hormonal dj’^sfunction began in utero before 
complete differentiation of the sexual organs, or in the postnatal life: 


sManifeslalions of adrenal cortical hypcrfunction according to sex and time of onset 


ONSET 


RESULTING ABNORMALITV 


Female 

Male 

A. Congenit.'il 

iHypcrplasia j 

Pseudohermaphroditism 

Isosc.vuai iiiconipictc preco¬ 
cious maturation 

B. Postnatal 

Tumor or hyper¬ 
plasia 

Heterosc.xual precocious 
maturation 

Same (before puberty) 


CONGENITAL ADRENAL CORTICAL HYPERPLASIA IN FE.MALES 

This is the most common adrenal disorder in childhood and is often familial. 
Evidences of excessive production of androgen are present from earlj-^ infanej’’ on. 
A characteristic pseudohermaphroditism is evident at birth. The clitoris is 
hypertrophied and resembles a hypospadic penis with absent spongiosum and 
marked chordee. The labia majora are present and between them is a shallow 
trough lined with mucous membrane which represents a persistent urogenital 
sinus. It is possible by urethroscopic examination of this sinus to demonstrate 
the urethra running anteriorly to the bladder and a communication posteriorly 
into the vagina. This abnormality suggests that the excessive androgens must 
have had their influence before the fifth month of intra-uterine life, thus prevent¬ 
ing the differentiation of the mullerian duct derivatives and the establishment 
of normal urethral and vaginal relationships that ordinarily take place detween 
the 60 and 170 mm. stage of the embryo. 

As the child grows older, the clitoris increases in size, somatic growth and 
muscular development become far advanced, pubic and body hair appear early, 
acne becomes evident, the voice deepens, and a masculine aspect is assumed. 
The 17-ketosteroid excretion is considerably increased in relation to the patient’s 
age. 

Cases of congenital adrenal cortical hyperplasia can be differentiated from 
those in whom adrenal cortical hyperfunction develops postnatally. In the latter 
cases, T.drilization occurs after differentiation of the sexual organs has been com¬ 
pleted and the urethra and vagina therefore show normal relationships. The 
external genitalia of some cases of intersex may be indistinguishable from those 
of congenital adrenal cortical hyperplasia, but muscular and somatic overgrowth 
IS not present in the intersex and their 17-ketosteroid excretion is normal. 
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Therapy for congenital adrenal cortical hyperplasia has until recently been 
surgical. H. H. Young advocated and practiced bilateral sub-total adrenal re¬ 
section and reported some improvement in his patients. This rather formidable 
procedure was not widely accepted. Recently, L. Wilkins reported beneficial 
effects from the use of cortisone. The use of this hormone results in a prompt 
di'op in the e.xcretion of the 17-ketosteroids and progressive virilization may thus 
be restrained. Plastic procedures are necessary, however, to correct the urethral 
and vaginal deformity. 

Case 3. L. 0. (631375), admitted to The Mount Sinai Hospital July 1951, was a 
5-year old white female with the history of a large clitoris at birth, and recent 
rapidly increasing bodj’^ size and presence of pubic hair. 

The patient wms the first born child of normal parents. She had been born at 
term weighing 7 pounds, 2 ounces. The mother noted that clitoris w'as enlarged 
at birth. Development aird growth Avere otherwise normal until the age of 2 Avhen 
large body size and groAvth of pubic hair became evident. At the age of 3 the child 
was taken to another hospital AAdiere complete Avorkup Avas done and diagnosis 



Fig. 3. Case L. O. Five-year old white girl showing characteristic pseudohermaphroclitic 
appearance resulting from congenital cortical hyperplasia. 

of congenital adrenal cortical hj'^perplasia Avas made. 17-Ketosteroid e.^cretion 
at that time aa^s 7.8 mg./litre. 

The child continued to groAV and deA^eloped great strength and size. There Aveie 
frequent attacks of pimples on face. The breasts did not enlarge and no vagina 
bleeding occurred. BehaAdor AAms that of a normal girl. 

Phj^sical examination reA^ealed a large child Aidth masculinized bodj’^ contours 
and presence of pubic hair. Acne of the face AAms present. The clitoris Avas a penis¬ 
like organ of large size AAnth retractable prepuce. The organ Atms bound doAAn 
ventrally and the spongiosum was absent (fig. 3). A Ambrnr trough of mucous 
membrane Avas eAudent completing the picture of a typical female pseu o- 
hermaphrodite. No testes could be made out and no prostate aa'us evident o 
rectal touch. No abdominal masses or Auscera AA'ere palpable. The Amice Avas hig 
pitched. Intelligence was normal for age and behaAoor u^as quite feminine. 
Routine laboi'atoiy examinations AAmre AAothin normal limits. The bone age AAas 
10 years. The e.vcretoiy urograms showed normal upper tracts. No cAudent 
suprarenal masses. 
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Paiiencloscopj'’ re^’ealed a normal urethral channel leading upwai ds to bladdei 
from anterior aspect of ^'ulvar opening. Upon ivithdrawing the instrument, a 
communication posteriorl}'^ was noted which led into a long tube lined bj' mucous 
membrane. Hippuran injected into this tube outlined a normal vagina. 

17-Ketosteroid excretion, 21.66 mg./litre. 11 O.xysteroids, 0.49 mg./litre. The 
patient was given a course of cortisone therap 3 '^, 25 mg. bj’' mouth t.i.d. and there 
was a prompt response with 17-ketosteroids falling to normal limits. 

Comment: Case of precocious se.xual maturation of hetero-sexual tj'pe wdth 
pseudohermaphroditism typical of congenital adrenal cortical lypeiplasia. 
Prompt drop in l7-ketosteroid excretion with the use of cortisone. 

ADRENAL HYPERPLASIA AND TUMOR IN MALES 

Hjyerfunction of the adrenal cortex, the result of either lyperplasia or tumor, 
produces an incomplete precocious se.xual maturation in both se.xes. Adrenal 
cortical lyperplasia has a high familial incidence; several siblings ma 3 " be affected. 
Because of the co-existence of evidences of adrenal insufficienc 3 ’- in this condition 
not a few die in infanc 3 '. Those who siu'vive go on to remarkable somatic and 
genital overgrowth. The clinical aspect of cortical h 3 ’^perplasia and tumor in 
males is alike. The patients grow rapidl 3 ’- and are quite muscular. Penis and 
prostate enlarge almost to adult size. The testes, however, remain infantile. 
Testicular biopsies show some tubular development but the Le 3 ’’dig cells are not 
activated and spermatogenesis does not occur. The picture of large penis and 
small testes constitutes dissociated virilization and is an important diagnostic 
consideration. In both tumor and lyperplasia, the excretion of the 17-ketosteroids 
is markedty increased; the beta fraction is said to be particularl 3 ’- high in cases 
of tumor. Perirenal air insufflation and laminograph 3 ’’ will often outline adrenal 
tumors. The method recentl 3 ’' introduced b 3 ' Ruiz Rivas whereb 3 ’’ air intro¬ 
duced into the presacral space readity ascends the lumbar gutters to outline both 
perirenal areas has made the procedure both eas 3 ^ and safe. Frequentty, however, 
surgical exploration must be carried out to differentiate between adrenal 
cortical tumor and h 3 ^perplasia. The treatment of tumor is, of course, surgical 
extirpation. 

Bilateral subtotal adrenal resection has been advised for diffuse cortical 
h3Tperplasia. Before this is done, it would be advisable to give cortisone therap 3 ^ 
for it may well reduce androgenic h 3 "perfunction in bo 3 ^s as well as in girls. 

Case C. R. (626852), admitted to The Mount Sinai Hospital June 1951, 
was a 2)4 year old Negro bo 3 ^ with histoiy of rapid growth in size, and large 
pnitals. The large penis, which had been noted at age of 6 months, gradually 
increased in size as did bodily stature. Pubic hair appeared at 2 3 '-ears and the 
voice deepened. The patient M-as the second of three children; other two siblings 
normal. Child had been well except for commlsive episodes which were asso¬ 
ciated with fever and tonsillitis. The familial history was negative. 

Examination showed a strikingly dexmloped boy vdth well-proportioned her¬ 
culean habitus. He was alert and did not appear ill. Fine pubic hair present; no 
axillary hair. Penis was enlarged to almost adult size; the testes were small (fig. 
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Therapy for congenital adrenal cortical hyperplasia has until recently been 
surgical. Ji. If. Young advocated and practiced bilateral sub-total adrenal re- 
.section and reported some improvement in his patients. This rather formidable 
procedure was not widely accepted. Recently, L. Wilkins reported beneficial 
effects from the u.se of corti.sone. The u.se of this hormone results in a prompt 
drop in the excretion of the 17-kctostcroids and progressive virilization may thus 
be restrained. Plastic pi’oeedures are ncec.s.sary, however, to correct the urethral 
and vaginal deformity. 

Case 3. L. 0. (G3137.5), admitted to TJic Mount Sinai Ilo-spitai July l%l, ivas a 
5-ycar old white female with tiie history of a large clitoris at birth, and recent 
rapidly increasing body .size and prc.sencc of pubic hair. 

The patient was the first born child of normal parents. She had been born at 
term iveighing 7 pounds, 2 ounces. The mother noted that clitoris was enlarged 
at birtli. Development and gi'owth were otherwise normal until the age of 2 ivben 
large body .size and growth of pubic hair became evident. At the age of 3 the child 
was taken to anotlier liospital where complete ivorkup was done and diagnosis 





Fio. .3. Ca.se L. O, Five-year old wiiite nirl sliowiiig oliaractoristic pseudohcrmaphrodilic 
appearance resulting from eongcnital cortical hi'pcrplasia. 

of congenital adrenal cortical hyperplasia was made. 17 -Ketosteroid e.xcretion 
at that time was 7.8 mg./litre. 

The child continued to grow and developed great strength and size. There wcic 
frequent attacks of pimples on face. The breasts did not enlarge and no vaginal 
bleeding occurred. Behavior was that of a normal girl. 

Physical examination revealed a large child with masculinized irod}' contouis 
and presence of pubic liair. Acne of the face was prc.sent. The clitoris was a pcnis- 
lilce organ of large size ivith retractable prepuce. The organ was Iround down 
ventrally and the spongiosum was ab.sent (fig. 3). A vulvar trough of mucous 
membrane was evident completing the picture of a typical female p.seudo- 
hermaphrodite. No testes could be made out and no prostate was evident to 
rectal touch. No abdominal masses or viscera wore palpable. The voice w'as hig i- 
pitched. Iniclligencc was normal for age and behavior W’as quite feminine. 
Routine lalmratory examinations were within normal limits. Tire bone age w’iis 
10 years. The excretory urograms showed normal upper tracts. No evident 
suprarenal masses. 
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Panendoscopy revealed a normal urethral chaimel leading npv,-ard5 to bladder 
from anterior aspect of vulvar opening. TTpon tvithdravring the instrument, a 
communication posteriorly vras noted which led into a long tube lined by mucous 
membrane. Hippiiran injected into this tube outlined a normal vagina. 

l7-l\etosteroid excretion. 21.66 mg. litre. 11 O.xysteroids, 0.49 mg. litre. The 
patient was siven a course of cortisone therapy. 2-5 mg- by mouth t.i.d. and there 
wasa prompt response with IT-ketosteroids falling to normal Imuts. 

Comment; Case of precocious sexual maturation of hetero-sexual tr-pe with 
pseudohermaphroditism tj'pical of congenital adrenal cortical hyperplasia. 
Prompt drop in l7-ketosieroid excretion with the use of cortisone. 

-VDREN.XL HYPERPL.\SLr -VXT) TOIOR IX JULES 

Hx'perfunction of the adrenal cortex, the result of either hyperplasia or tumor, 
produces an incomplete precocious sexual maturation in both sexes. Adrenal 
cortical hyperplasia has a high familial incidence; several siblings may be affected. 
Because of the cceexjstence of etldences of adrenal insufficiency in this condition 
not a few die in infancy. Those who sundve go on to remarkable somatic and 
genital overgrowth. The clinical aspect of cortical hx'perplasia and tumor in 
males is alike. The patients grow rapidly and are quite muscular. Penis and 
prostate enlarge almost to adult size. The testes, however, remain iiuantUe. 
Testicular biopsies show some tubular development but the Leydig cells are not 
activated and spermatogenesis does not occur. The picture of large penis and 
small testes constitutes dissociated virilization and is an important diagnostic 
consideration. In both tumor and hj-perplasia. the e-xcretion of the 17-ketosteroids 
is markedly increased; the beta fraction is said to be particularly liigh in cases 
of tumor. Perirenal air insufflation and laminograpby will often outline adrenal 
tumors. The method recently introduced by Ruiz Rivas whereby air intro¬ 
duced into the presacral space readily ascends the lumbar gutters to outline both 
perirenal areas has made the procedure both easx- and safe. Frequently, however, 
surgical e-xplorarion must be carried out to differentiate between adrenal 
cortical tumor and hj'perplasia. The treatment of tumor is, of course, surgical 
extirpation. 

Bilateral subtotal adrenal resection has been adrised for diffuse corrical 
hxperplasia. Before this is done, it would be advisable to give eonisone therapy 
lor it may well reduce androgenic hyperfunction in boys as well as in girls. 

A. C. R. (626S52'), admined to The INIount Sinai Hospital June 1951, 
was a 21-2 year old Xegro boy with historx- of rapid growth in size, and large 
pnitals. The large penis, which had been noted at age of 6 months, graduallv 
increased in size a.« did bodily statiue. Pubic hair appeared at 2 years and the 
voice deepened. The patient was the second of three childi-en: other two sibling's 
normal. Child had been well except for convulsive episodes which were asso¬ 
ciated 'with fever and tonsillitis. The familial history was negative. 

E.xamination showed a strikingly developed boy -with well-proponioned her¬ 
culean habitus. He was alert and did not appear ill. Fine pubic hair present; no 
axillarj- hair. Penis was enlarged to almost adult size; the testes were small (fig. 
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4). The left kidney could easily be palpated. Blood pressure, 155/70. Bone age, 
6; x-rays of skull negative. E.xci'etojy urograph}’- disclosed a mass above the left 
kidnej'' pushing the latter downivard. Irregular flecks of calcium were scattered 
throughout the mass. Perirenal air insulflatioii delineated the mass noted on 
excretory urograply in the region of the left adrenal. Routine laboratory ev- 
aminations were normal. There wasno clinical norhormonal evidence of Cushing’s 
disease or adrenal insufficiency. 17-Ketosteroids, 96.1 mg./24 hours; and 101 
mg./24 hours. No change after cortisone. 



FtG. 4. Case C. R. Two and half year old Negro boy showing marked penile enlargement, 
but infantile testes in case of adrenal cortic.al carcinoma. Case is one of isoseNU.al incom¬ 
plete precocious maturation (dissociated virilizationl. 


'1 



Fig. 5. Case C. R. Adrenal cortical carcinoma weighing 132 gm. removed from 1®**^ 
old Negro boJ^ Preoperative 17-ketosteroids, 96 to 104 mg./24 hours. 

On June 15, 1951, under general anesthesia, the region of left adrenal va® 
explored. A well encapsulated mass replacing the adrenal was totally remove 
It weighed 132 gm. and measured 7 by 6 by 4 cm. in size (fig. 5). The postopeia 
tive course was complicated by an intercurrent varicella but was otherwise tan y 
smooth. 

Diagnosis; Adrenal cortical carcinoma noth foci of calcification. 

Radiation therapy wms not administered and child is being followed in tie 
out-patient department. 17-Ketosteroid excretion po.stoperatively was 3.3 mg. 

and 2.5 mg./24 hours. • i tv 

Comment: The foregoing is a case of isosexual incomplete precocious puner > 
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in a boy of 2J4 years caused by adrenal cortical carcinoma. 17-Ketosteroids were 
markedly eleVated. Perirenal air insufflation outlined an adrenal mass. Operative 
removal successful with drop in l7-ketosteroids to normal. 


SU.M.^URY 

Precocious pubertv can be caused bj' a number of etiologic factois which maj 
be classified as: 1) constitutional, 2) intracranial, 3) adrenal, 4) gonadal. Hor¬ 
monal imbalance arising from premature activation of the brain centers or the 
anterior pituitarj' produces an isosexual complete maturation in both sexes; both 
the secondary' sexual characteristics and the gonads are well de\'eloped. Dis¬ 
turbances of the endocrine mechanism on an adrenal or gonadal level produce an 
incomplete sexual maturation; the secondary' se.xual characteristics are strik¬ 
ingly developed, but the gonads themselves are infantile. This distinction be¬ 
tween complete and incomplete maturation is an important diagnostic considera¬ 
tion. 

Testicular biopsj’, perirenal air insufflation, pneumo-encephalography and 
urine hormone assays play an important role in differentiating the various 
causative factors. 

Cases illustrative of four different tjTJes of precocious puberty have been 
presented together with a description of the methods of diagnosis and of treat¬ 
ment. 

-Addendum: Since this article was written, cortisone, given in small main¬ 
tenance doses, has been conHncingly demonstrated as the treatment of choice 
in the long term care of patients of both se.xes with adrenal cortical hyper¬ 
plasia. The absence of clinical response to cortisone and failure of the 17-ket- 
osteroid titre to fall to normal levels has been shown to be an important diag¬ 
nostic test indicative of adrenal cortical tumor as in case 4. 

123 E. 83rd St., Ifew York 28, N. 1''. 


REFEREXCES 

Albright, E., Bctler, A. M., H.\mpton', A. O. .\xd Smith, P.: Syndrome characterized by 
osteitis fibrosa desseminata, areas of pigmentation and endocrine dysfunction, ivith 
precocious puberty in females. X. Eng. J. Med., 216: 727, 1937. 

^ J. H. and Simon, J.; Pubertas praecox. J. Mt. Sinai Hosp., 4: 935, 

Meuco^, M. M. and Cahill, G. F.: The role of the adrenal cortex in somatose.xual dis- 
turbances in infants and children. J, Clin. Endocrinology, 10 : 24, 1950. 

-Meucow, M. M.. Robixsox, j. X., Itebs, W. axd R.vix-sroRn, L. K.: Interstitial cell 
tumors of testis. J. Urol., 62 : 672, 1949. 

Mossberg, Haxs-Olof: Precocious puberty. Acta Paediatrica, 40: 261, 1951. 

Constitutional t^Tie of female precocious puberty. Am. J. Obst. and G\'n., 47: 

Seckel, H. P. G.: Precocious sexual development in children. M. Clin. Xorth America 
30: 1S3, 1946— ’ 

Seckel, H. P. G., Scott, W. W. axd Brexdett, E. P.; Six e-\amples of precocious sexual 
development. Am. J.Dis. Child., 78:4S4,1949. e h us e.xuui 

Weinberger L. M. axd Grxxt, F. C.; Precocious pubertv and tumors of the h\-Dothala- 
mus. Arch. Int. Med., 67 : 762, 1941. ' 

WiLKixs, L., Lewis, R. A., Klein, R. .axd Rosemberg, E.-. The suppression of androgen 
Hosr°86-^°'l95o“''congenital adrenal hyperplasia. Bull. John Hopldns 

““‘■••J -"i 



The JoupN'AL of Uholooy 
70, No. 2, August 1953 
Printed in U.S.A. 


THE EFFECT OF ANTIBIOTICS ON HUMAN SPERMATOZOA 


HARRY SENECA and DIANE IDES 

From the College of Physicians and Surgeons, Columbia University, New Yorl:,N. E. 


Bull spermatozoa remained fertile for three to four days when the semen was 
diluted in 4 parts of 2.9 per cent sodium citrate and 1 part egg yolk.’’-'* Al¬ 
though adequate bacterial control was not obtained yet the addition of 0.3 per 
cent sulfanilamide increased the fertility of the spermatozoa.'*' ® 

Penicillin in excess of 1,000 units per ml. of semen showed decreased viability 
of the speiTOatozoa during long storage even though there was retardation of 
bacterial growth and depression of glucose utilization.'^' * In such a mixture 
penicillin was stable at 4.5 degrees C for as long as 16 daj^s. If the concentration 
of penicillin did not exceed 1,000 units per ml. semen could be stored for longer 
periods.** Penicillin controlled bacteria slightty better than sulfanilamide.*** 
Streptomycin in 0.3 mg. or more per ml. of diluted semen did not manifest 
any toxic effect on spermatozoa,** • *- but 1 mg. per ml. decreased the viability 
of spermatozoa.*’ 

Dihy'^drostreptomycin in concentrations between 100 to 900 gamma per ml. 
had no effect on the spermatozoa for 20 day's.*■* Synergistic effect was reported 
on the bacterial growth when 1,000 units per ml. of penicillin and 1,000 gamma 
per ml. of streptomycin rvere added to the semen without j'educing the viability 
of the spermatozoa for 20 days.*’ - *® 

One hundred gamma per ml. of aureomycin could be added without speimi- 
cidal effect. Two mg. per ml. of polymyxin D, B or E had no toxic effect. 
Aureomycin in 125 to 250 gamma per ml. was toxic.*** Chloromycetin was toxic 
in concentrations of 1 to 2 mg. per ml. of diluted semen.*** 

Terramycin in a concentration of 20 gamma per ml. was not to.xic.” Fhe 
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hundred gamma diliydrostreptomycin and 0.6 per cent sulfanilamide added to 
bull semen diluted in egg yolk and 2.9 per cent buffered sodium citrate is the 
best preservative.’^ 

Studies on the effect of antibiotics on human spemiatozoa are very scanty. 
Camiinati reported that chloromycetin inhibited human spermatozoa in 0.5 
to 2.0 mg. per ml. in the first few minutes; tyrothrycin in 66.6 gamma per ml. 
immobilized spemiatozoa in 10 minutes,’® 

MATERIAL AXD METHODS 

Human spemis were collected directly into sterile petri dishes or test tubes 
from young healthy adults. A sperm count was made and the number of sperma¬ 
tozoa per ml. of semen was detemiined in a blood counting chamber. 

The water soluble antibiotics and isonicotinic acid hydrazide (Cotinazin, 
Pfizer) were dissolved serially in sterile saline. The nonwater soluble antibiotics, 
namely thiolutin, rimocidin and fumagillin were dissolved in 70 per cent ethyl 
alcohol and then serially diluted in sterile saline. A mi.vture of equal nmowits of 
the diluted antibiotic and himian semen containing about 50 to 70 million sperma¬ 
tozoa per ml. were observed in a hanging drop preparation under the microscope 
and the motility as well as the stmcture of the spermatozoa were recorded under 
the low and high power objectives. The hanging drop slides were kept at room 
temperature. 

Penicillin, bacitracm. pohunj-xin, Terramycin, aureomycin, viomycin, neo¬ 
mycin, Magnamycin, Rimocidin, Thiolutin, fumagillin and isonicotinic acid hy¬ 
drazide were tested m the concentration shomi. 
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’’ Carminati, G. AI.; Boll, ist Sieroterap. Milan, 30: 550, 1951. 
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Rimocidin 
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-r means motile spermatozoa 
— means non-motile or dead spermatozoa. 


RESCLTS 

Penicillia in 2,500 units per ml. had no efifect over a period of 144 minutes 
but in 25,000 units per ml. showed reduction of motUity in 104 minutes and in 
144 minutes the spermatozoa were completely immobilized. 

Streptomycin in 5 mg. per ml. had no effect in lOS minutes but showed some 
reduction of motility in 133 minutes. In 50 mg. per ml. the motility of sperma¬ 
tozoa was reduced about 50 per cent in 6S minutes and completely immobilized 
in lOS minutes. 
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Bacitracin in 123^-2 units per ml. had no effect on spermatozoa in 110 minutes 
but in 120 minutes there was reduction in motility and complete immobility in 
240 minutes. In 125 units per ml. the spermatozoa lost their motility in 209 
minutes. In 1,250 units per ml. there was marked reduction of motility in 90 
minutes, loss of motility in 110 minutes and complete lysis in 160 minutes. 

Poljmjnxin in concentrations of 10 to 10,000 units per ml. had no effect on 
the spermatozoa. In concentrations of 10 to 100 units per ml. the motility of the 
spermatozoa was increased indicating that there was some sort of stimulation. 

Terramycin in 123--^ mg. per ml. immobilized the spermatozoa in 7 minutes. 
In concentrations ranging from 0.0125 mg. to 1.25 mg. it had no effect on the 
spermatozoa in 240 minutes. Twelve and one half mg. per ml. of aureomycin 
inactivated speimatozoa in 116 minutes and 1.25 mg. per ml. reduced the mo¬ 
tility of spermatozoa by 50 per cent in 158 minutes. 

Iffomymin in a concenti-ation of 0.0025 mg. per ml. had no effect whatsoever 
in 215 minutes. In 0.25 mg. per ml. there was reduction of motility in 191 min¬ 
utes and complete immobility^ in 215 minutes. In 2.5 mg. per ml. there was some 
reduction of motility in 44 minutes and complete immobility in 215 minutes. 
In 25 mg. per ml. moderate reduction of motility in 22 minutes and complete 
immobility'’ in 144 minutes. 

Neomycin in concentrations of 6.25 mg. to 0.00625 mg. per ml. had practically 
no effect on the motility of the spermatozoa over a period of 202 minutes. 

j\Iagnam 3 '’cin had no effect on spermatozoa in a concentration of 0.001 mg’ 
per ml. over a period of 215 minutes but there was slight reduction of motility 
in 0.1 mg. per ml. in 95 minutes, and complete immobility^ in 215 minutes, hi 1 
mg. per ml. partial reduction of motility'’ in 20 minutes and complete immobility 
in 95 minutes. In 10 mg. per ml. moderate loss of motility' in 20 minutes an 
complete immobility' in 44 minutes. 

Rimocidin had no effect in 1.25 gamma per ml in 174 minutes, but in 12 
gamma per ml. there was marked loss of motility in 149 minutes and complete 
immobility in 174 minutes, while in 1250 gamma per ml. there was complete 
immobility in 20 minutes. 

Thiolutin completely' immobilized spermatozoa in 1250 gamma per ml. There 
was marked immobility' in 125 gamma per ml. in 70 minutes and complete im 
mobility' in 155 minutes. In 12.5 gamma per ml. there was moderate immobility 
in 110 minutes. In one and a quarter gamma per ml. it had no effect m 
minutes. 

Fiunagillin in 1250 gamma per ml. showed immediate complete immobi i y • 
In 125 gamma per ml. there was partial immobility' in 90 minutes and comp e e 
immobility' in 185 minutes. In a concentration of 1.25 gamma per ml. there vas 
no effect in 185 minutes. 

Isonicotinic acid hydrazide in concentrations ranging from 0.0001 mg- P6‘ 
ml. to 10 mg. per ml. had no effect on the motility' of spermatozoa in 215 mm 
utes. As a matter of fact, there was a mild increase in the motility' of the speima 
tozoa. 
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DISCUSSIOX 

Generally speaking, penicillin, stieptomyein, Terramycin, aureomycin and 
neomycin haA'e practically no effect on human spemiatozoa. ^ iomycin and 
INIagnamycin show a slight toxic effect. AA'liile Riniocidin, Thiolutin. fumagillin 
and bacitracin are toxic. PohTn.Txin is completely nontoxic and has some stimu¬ 
lating effect on the motility of human spermatozoa. Isonicotinic acid hydrazide 
is nontoxic. 

The commonly used antibiotics in therapeutic concentrations haA'e no effect 
on the A-itality of human spei-matozoa. Probably bacitracin in large doses may 
haA'e some toxic effects. Rimocidin and Thiolutin are too toxic therefore cannot 
be used for systemic treatment. Fumagillin is being used in the treatment of 
amebiasis, and it may exert some toxic effect on the spemotogenic cells. 

SOIALARA AX'D COXCLESIOS 

The in A-itio effect of antibiotics on human spermatozoa indicate that poly- 
mA-xin has stimulating effect; isonicotinic acid hydrazide is non-toxic: penicillin, 
streptomycin, Terramycin, auieomycin and lAeonAyciu are slightly toxic. ^lagna- 
mycinand A-iomycin are mildly toxic; AAhile bacitracin, fumagillin. Rimocidin and 
Thiolutin are moderately toxic. 
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PRESACRAL OXYGEN INJECTION 

FRED LERIMAN, JAMES G. M. HARPER, ARTHUR D. HERTZBERG 
MICHAEL H. BERMAN and PHILIP H. LERMAN 

From the Department of Urology, Veterans Administration Hospital, Bronx, N. Y. 

RecentljL j\I. Ruiz Rivas' described a technique whereby generalized sub- 
serous einph 3 'sema could be produced by means of a single injection of oxygen. 
This is based on an anatomic concept of the continuity of all the subserous cellular 
tissues of the body. 

We became interested in the application of this technique to urological diag¬ 
nosis. Foremost was the possibility of obtaining bilateral simultaneous perirenal 
oxy^gen contrast studies with a single injection. 

The procedure pro^'ed satisfactory in our hands and gave such substantial 
diagnostic aid that we are reporting our experiences in the belief that others will 
find the procedure equally gratifying. 

Most impressive have been: 1) simplicity of technique; 2) uniformly good re¬ 
sults; 3) minimal discomfort to the patient; 4) few complications; 5) rea i} 
available equipment. 

EQUIPMENT 

The equipment used is: 1) 18 gauge, three or four inch needle; 2) 2 cc 
with intradermal needle; 3) 1 per cent novocain; 4) 10 cc sj^inge; o) two 1 
cc infusion flasks; 6) two venopak sets; 7) oxygen. 

TECHNIQUE 

1) Prepare tw'o 1000 cc infusion flasks, one with water and the other with oX} 
gen as for infusion, rvith a venopak set connected to each. The oxygen hott e^is 
prepared by'^ attaching a catheter and connecting glass tube to an oxj^gen a 
and running oxygen through the empty bottle for three minutes at a late o 
litres/min. An alternate method is to fill the bottle by means of fluid ’®P 
ment; i.e., to run oxy^gen into a full bottle with the outlet open until al o 
fluid has been displaced. Then close both the inlet and outlet until ready to 

2) Eliminate the preceding meal and give seconal 0.1 gm. 1 hour prior to 

procedure. , 

3) Place the patient in knee-chest position, rvith pillows or bolster un er 

abdomen for comfort. (The more exaggerated the knee-chest position, the easie 
wall be the introduction of the needle.) . . 

4) Prepare the skin of the sacrococcygeal area and drape with steiile 

5) Introduce the left index finger into the rectum, and palpate the tip o 
coccyx and the hollow of the sacrum. 

6) Raise a skin rvheal with 1 per cent novocain, midrvay'^ betrveen t e an 
and the tip of the coccyx, and 2 cm. to the right of midline. 

1 Ruiz Rivas, M.: Roentgenological diagnosis: Generalized emphjse 

through single puncture. Am. J. Roent. & Radium Therap3^ 64: 723-734, 195U. 
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7) Introduce the 18 gauge three or four inch needle through the skin ^Yheal, 
and direct the point into the hollow of the sacrum, controlling direction by the 
palpating finger in the rectum (fig. 1)- The needle passes to the right of the coccyx 
so that tiie point lies between rectum and sacrum, about 2 cm. above the sacro¬ 
coccygeal joint. 

S) Aspirate with a 10 cc sjTinge to assure that the needle point is not in a 
blood vessel. 

91 Inject 10 cc of air through the same syringe to make sure that the needle 
point is not caught in a fold of rectal wall or against periosteum, either of which 
impedes the flow of oxygen. (If found caught, minimal readjustment is readib 
made.) 

10) Introduce the oxj’gen through the needle from the previously prepared 
bottle. The rate is about 100 cc,'miu.. and the total amount can vary from GOO 
cc to 1.500 cc. (We have found 1000 cc optimal in most cases.) 



Fig. 1. Sagittal section showing position of needle 

The infusion flask contauung water is suspended on a regular infusion stand. 
The outlet tubing is connected to the inlet of the oxj-geu flask. The o.vt-geu flask 
is placed upright about three feet below the level of the water flask. The outlet 
tubing from the oxj-gen flask is connected to the needle in the patient. Rate of 
flow can be increased by increasing the distance between the two bottles. 

The apparatus we have derised is especiallr' satisfactory' because it gives an 
munediate measurement of the total amount of oxygen introduced, and its rate 
of introduction. 

11) With the usual factors take roentgenograms immediately, and in 1 hour. 
-1 hours and 24 hours—^with variations in position and timing as the situation 
demands. Between exposures the patient follows his noimal hospital routine. 

The oxygen distribution can be readily controlled. If it has largely settled on 
one side and emphasis is desii-ed on the opposite side, merely placing the patient 
m the lateral position, with the desired side uppermost will cause movement of 
the oxygen to that side in 15-30 minutes. If signs, such as crepitation in the neck, 
show that the mass of oxygen has risen above the diaphragm, placing the patient 
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ill the Trendelenburg position will cause enough oxygen to return to the sub- 
diaphragmatic space to insui'e clear delineation. 


CLINICAL APPLICATIONS AND CASE REPORTS 

1) The iioiTnal roentgenogram obtained following presacral oxygen injection. 

Case 1. (B'N'AH No. 143 100.) R. H., a 23 j^ear old white man, was admitted 
intli a o-day histoiy of bilateral loin pain radiating anteriorl}' across the abdomen 
to each testicle. Diagnostic studies revealed the lesion to be a small radiolucent 
calculus in the lower third of the right ureter, ndiicli siibseqiientb’^ passed without 
operation. Presacral oxygen injection combined with retrograde pyelogram dem¬ 
onstrated (fig. 2) normal adrenal spaces, renal outlines, and psoas margins. 



Fig. 2. Case 1. Xormal roentgenogram following presacral oxygen injection, d 
strating medial arcuate ligament of diaphragm on both sides, right adrenal 
normal size, left adrenal space without distortion, both kidney outlines without irreg 
ties, and sharp straight psoas margins. 


The value of the normal roentgenogram following presacral ox 3 "gen injection 
lies in ruling out lesions of the afoi'ementioned visualized structures. 

At present we are utilizing both this procedure and the classical metho o 
perirenal air insufflation in a series of patients in order to make a more exa 
comparison. The results of tliis series will be reported later. 

2) Failure of ox 5 'gen to clearlj’^ outline the retroperitoneal structures sugges s 
that these potential spaces are occupied b3'- tumor or are closed b3’' inflammatoi} 


reaction. . , 

Case 2. No. 143 267.) J. V., a 29 year old white man, was admitted 

with a 5 - 3 'ear liistoiy of recurrent dull aching in the right lumbar region. Excie 
tion urograph 3 ^ revealed a normal left collecting S 3 mtem and calculous fflsease 
on the right without eiidence of renal function. Presacral ox 3 'gen injection 
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showed noi-mal oxygen penetration of the left retroperitoneal space (fig- 3), and 
I failure of oxygen to penetrate the right retroperitoneal space. Right ne¬ 
phrectomy was performed- Tlie operative findings were a right calculous pyone¬ 
phrosis with, marked perinephritis and peri-ureteritis. 

3) Examination can be more searching by combining this technique with ex¬ 
cretion urographj', retrograde pyelography, or aortography. 

Case S. (BTAH Ko- 141 161.) E. W., a 39 year old white man, was admitted 
with gouty arthritis and seen by the urology seia-ice in consultation for hyper¬ 
tension avevagurg lSO/120. Excretion urography showed diminislied excretion 
by the right kidney. Phenolsulfonphthalein clearance was 30 per cent in 10 
minutes from the left side. A ureteral catheter met an impassable obstruction at 
4 cm. on the right side. The possibility of silent obstruction by nonoparpre uric 



3. Case 2. Xote good delineation of psoas margin, renal and adrenal structures on 
leU, and failure of oxygen penetration ou tight due to infiarrunatory reaction. 

acid calculi could not be ruled out. Presacral oxygen injection combined with 
R oodruff ureteropyelography revealed the right kidney' to be small with ven' 
little cortex (fig. 4, B). A 'IToodruff ureteropyelogram without presacral oxygen 
did not reveal this cortical damage (fig. 4, A). A nephrectomy was advised but 
was refused by the patient. 

4) Iwegularities in the shape of a kidney stand out because the outline of the 
organ is sharplj* delineated. 

Case j. (B4 AH Ho. 137 495.) I. Z., a 42 j'ear old white man, was admitted 
nuth pain in the left aim. Biopsy of a destiaictive lesion of the left humerus 
showed adenocarcinoma, suggestive of renal origin. E-xcretion urography was 
nondiagnostic. Retrograde pyelographj- showed no obmous distortion of the 
ca yceal pattern of either kidney. Presacral oxygen injection with a left lateral 
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retrograde pyelogram demonstrated a large tumor of the upper pole of the left 
kidney (fig. 5, B). Left lateral retrograde pyelography without presacral oxygen 



Fig. 4. Case 3 A, shows light urcteropj'clogram without definite kidney outline. B, 
similar ureteropyelogram taken after presacial oxygen injection demonstrates negligible 
amount of remaining cortex on right. 



Fig. 5. Case 4. A, left lateral p 3 'elogram showing no apparent deformit}’ L _ 
sj'Stem or of renal outline. B, similai pj'elogram taken after presacral oxj'gen injecti 
reveals tumor of upper pole of left kidnej' 

showed no obxdous deformity (fig. 5, A). A left nephrectomy was performed and 
the preoperative diagnosis was confirmed. Two weeks later a left scapulo-humeral 
amputation was performed. The final pathological diagnosis was adenocarcinoma 
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of the left kidnej' ^^'ith metastases to the left Inimenis. At present the patient is 
alive and well, and is free from demonstrable metastases nine months post- 
operatively. 

RESULTS AXD COXIPLICATIOXS 

To date we have perfomied 50 oxygen injections. There has been no difficultA 
with the technique. 

We have observed the following complications: 

1) The needle point was introduced into the rectum in 2 patients. This caused 
no immediate or late injury. Satisfactory oxygen injection was obtained in each 
case after readjustmeirt of the needle. 

2) Three patients complained of abdominal pain- One was relieved within 5 
minutes by the Trendelenburg position. The second vomited with complete re- 
Uef. The third patient had severe pain simulating renal colic and required the 
Trendelenburg position and sedation. Since we have decreased the rate of oxygen 
flow to IQQ cc/min., and have used IQOO cc of the gas rather than 1500 cc this 
complication has not recurred. 

3) In 1 patient crepitus developed in the superficial tissues of the neck, without 
pain. This was relieved by the Trendelenburg position. 

4) In 2 patients shoulder pain developed, relieved by placing them in the 
supine position. 

O.xygen embolism has not occurred in this series. Realizing that it is a pos¬ 
sibility, hower'er, whener'er large amounts of oxygen are introduced into any 
body camty, we feel it worthwhile to mention the treatment. Recently empha¬ 
sized b}' Hollander,- satisfactory therapy consists of placing the patient in the 
left lateral recumbent position until sufficient absorption has taken place to 
completely relieve the obstruction. This may take se\-eral hours. 

SUltM.VRY 

A new technique for rdsualization of the retroperitoneal space, originallj’’ pro¬ 
posed bj^ hi. Ruiz Rivas, is described and discussed. 

This technique of presacral o.xygen injection is simple, and is apparentlj^ in¬ 
nocuous. 

It has wide applicability in urology. 

It has been a useful addition to our diagnostic armamentarium. 

Addendiun; At the time of publication we have performed more thair 200 
presacral o.xygen injections. Xo additional complications have occurred. Since 
the results with this additional experience have been equally as gratifjdng as 
those described above, we feel even more strongly that this procedure should be 
an integral part of our diagnostic armamentarium. 

We wish to express our thanks and appreciation to our chief consultant. Dr. 
Ai-chie L. Dean, and to our attending staff, without whose encouragement, aid 

and suggestions we would not have been able to complete this project success- 
fully. 

- Hollander, A. G.; Air embolism in pneumoperitoneum. J. A. M. A., 147: 669-570 1951 
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PERIRENAL INSUFFLATION WITH ARTERIOGRAPHY 
FRANK C. HAMiM and HARRISON C. HARLIN 

Urography, both retrograde and excretory, as well as the microscopic 
studj'' of wet and stained urine specimens, kidney function tests, urine cultures 
and similar procedures will jdeld accurate diagnoses in most instances. Yet, 
occasionallj'", a case presents an unusual problem in which these procedures either 
cannot be advantageously utilized or, if used, fail to give sufficient information. 
The use of perirenal insufflation of a gaseous medium and translumbar arteriogra- 
phj'’ ha^m enabled us to make diagnoses that could not have been made by other 
methods. While these two procedures, in the past, ha\m not enjo 3 "ed widespread 
popularit}', recent modifications in the technique will, in our opinion, elevate them 
to usefulness iir selected cases. We propose to discuss our experiences in over 
200 cases wherein bilateral perirenal insufflation of air or oxj^gen bj' the para- 
coccj’'geal approach and translumbar arteriograph}" were used singl}' or in com¬ 
bination, citing and illustrating specific instances in which their utilization proved 
invaluable. 


PERIRENAL INSUFFLATION 

In 1921, Carelli* proposed the introduction of a gaseous medium directly into 
the perirenal space. The contrasting shadow thrown b}’' the gas on the roentgeno¬ 
gram aided materiall 3 '- in the delineation of the renal outline, and made possible 
sharper visualization of renal C 3 'sts and tumors. The abnormal and occasionalb 
the normal adrenal gland similar^'' could be outlined, since the gas infiltrates 
into the retroperitoneal space. It was not until 1935 that Cahill,- through his 
monumental work on the adrenals, brought about a revival of the proceduie. 
He has adequate^' described the technique in which approximate^’’ 500 cc air, 
oxygen, carbon dioxide or helium are introduced into the perirenal space throng i 
a needle inserted in the flank on the side to be investigated. While a portion of t e 
gas may pass over to the opposite side, the amount is inconstant so that a sepa 
rate injection, on the other side, is usualL’’ required when bilateral visualization 
is desired. There is alvvmys the chance that a needle introduced into this aiea 
ma 3 '’ puncture the kidney with subsequent hemorrhage, ma 3 ^ irritate the la^ 
phragm, or, vvffiat is more serious if air is injected, may enter a blood vmssel vm i 
resulting embolism. 

The aforementioned technique vvms used to a limited extent in our clinic, 
the injection of a gas directly into an area containing large vmssels was regai 
as hazardous. For the past 18 months, at the BrookLm '\''eterans Administration 
Hospital and at The Brooklyn Hospital, vv’e have used a procedure vv'hereb3’ 
or ox 3 '’gen is introduced into the retroperitoneal space through a needle vvhic is 
inserted betvv’een the coccyx and rectum, a technique similar to that sugges 
by Ruiz Rivms.® The gas rapidly diffuses on both sides so that a simultaneous i 

Read at annual meeting, American Association of Genito-Urinarj^ Surgeons, Absecon, 
N. J., June 20, 1952. 

1 Carelli H. H.: Bull, et mem. Soc. med. d. hop. de Par., 46: 1409, 1921. 

2 Cahill, G. F.:J. Urol., 34: 238, 1935. 

3 Ruiz Rivas, M.: Rev. dm. espan., 26: 206, 1947. 
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lateral perirenal aerognrra is obtained from a single injection. The steps pre- 
cedlno- administration of the gas are as follows: 

1) The patient is placed in a prone position on the roentgen table. 

2) The region of the coccyx and adjacent buttochs is aseptically prepared an 

the insufflation is being done as a single procedure, in contrast to its 
concomitant use with translumbaT arteriography or retrograde pyelography, an 



Tig, 1. relationship bet<reen finger in rectum, c(7cc:\-x and needle is demonstrated. 
B, tip of needle is shown in retrorectal space. Depicted as sasitral section. 

area approximately 2 cm. from the lateral border of the midcocctw is iniiltrated 
tvitli local anesthesia. 

4) Ad is gauge needle is then inserted and directed toward the lateral portion 
of the midcoccyx, the index finger of rfae left hand hating been pretioiisly 
introdnced into the rectum for palpation and guidance of the needle (fig. 1, T). 

■5) .4s the needle comes into contact with the lateral coccygeal border, its 
point is depressed and introduced into the space between the rectum and cocc^-x. 
Inadvertent perforation of the rectum is harmless. The position of the needle is 
well demonstrated in figure 1. S. 

11 ith the needle in position, a 50 cc s>-ringe with a secured two-way stopcock 
is attached to it and approximately 1000 cc oxygen is introduced into the retro- 
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peritoneum. Originally, -we used filtered air as the insufflating medium, but 
because of the length of time required for its absorption, we changed to oxygen 
which is not only' absorbed much more rapidly but, in our experience, seems to 
be more diffusible. Before the injection is started, the needle is aspirated for 
assurance that no blood vessel has been entered. The principal advantage accru¬ 
ing from this approach is that no vessels of any consequence traverse the area. 
In fact, no significant structures are encountered; the peritoneal reflection comes 
off at a higher level. 

A roentgen exposure is made after the gas has been inti'oduced. The operator 
can be assured that the needle is in proper position by feeling the crepitus as the 
gas passes into the retroperitoneal space. If there is resistance to the injection, 
the oxygen is probably infiltrating the buttocks. If neither resistance nor crepi¬ 
tation is felt, the gas is undoubtedly entering the colon. These latter circum- 



tunior in young woman witli adrenogenital syndrome. .Adrenal cortical adenoma was 1° . 
at surgery. B, bilateral simultaneous perirenal oxygen insufflation disclosing a mas. 
retroperitoneal tumor on the left which, on exploration, proved to be a sarcoma. 


stances should cause no concern as the gas is eventually absorbed without hacung 
harmed the patient. 

As a rule, the gas diffuses on both sides of the retroperitoneum simultaneous} 
and, by' the contrasting shadow it casts on the roentgenogram, outlines any con¬ 
tained masses, the normal ones being the kidney and adrenal on each side. ^ eri 
occasionally, if the tip of the needle is too far from the midline, diffusion occurs 
on one side only'. Usually^ however, the unilateral appearance of the gas signi es 
some pathologic process on the noninsufilated side. Perinephritic inflammation, 
scarring from prex'ious operatix'e intervention, or any' process which results in a 
“sealing off” of the retroperitoneal tissues will block diffusion of the medium- 
Other complications of the procedure consist of a feeling of pressure in the c es 
if the gas enters the mediastinum; a feeling of fullness and crepitation if it exten 
to the neck; and an enlargement of the scrotum when it occasionally' passes donm 
in this direction. These conditions are more annoydng than serious and aie re 
lieved as the gas is absorbed. 

Perirenal insufflation is possibly' of greatest value as a solitary' procedure m r 
,'estio’ation of the adrenal glands (fig. 2). Although irregularities of renal outline 
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are more sharply defined, much more information is derived from the concomi¬ 
tant use of translumbar arteriography, retrograde urography, or, in selected 
cases, a combination of the three. This is also true in the case of retroperitoneal 
masses. 

translumbar arteriography 

Translumbar arteriography represents a different approach to the study of 
renal disease by permitting the roentgenographic study of the external and in¬ 
ternal renal vascular patterns in normal and abnormal states. While it is not a 
new procedure, having been introduced bj'- dos Santos in the 1920s,^ it has re¬ 
cently been revived by Smith and his associates* largelj’’ because of the develop¬ 
ment of newer and safer contrast media which eliminate the undesirable sequelae 
experienced during the earl}’' states of the procedure. The technique, which seems 



Pig. 3. Translumbar arteriogram with bilateral perirenal insufflation of oxygen, a) 
Aerogram; b) arterial phase; c) nephrogram effect. 


formidable at first, is in reality rather simple, and consists of introducing a con¬ 
trast medium into the aorta through a needle which is inserted into the great 
vessel by a translumbar approach. Roentgen exposures are made during the 
injection and within 15 seconds after the injection has been completed. The tech¬ 
nique has been discussed adequately by Smith, therefore we shall not repeat it 
here. 

Intravenous anesthesia has been useful, pentothal sodium being the drug in 
current usage. Local anesthesia has been found to be inadequate. Preceding the 
administration of the anesthesia, 0.5 cc of neo-iopax, 75 per cent solution, are 
introduced into the vein in order to test the patient for any drug sensitivity. If 
manifestations of allergy develop, the anesthetist has materials on hand to deal 
with the situation. After induction, the previously described procedure of bi¬ 
lateral simultaneous perirenal insufflation is carried out. As soon as the injection 

' dos Santos, R.- Arcb. ital. di cbir., 51: 764, 1938 
= Smith, P. G , et ah; J. Urol., 66: 145, 1951. 
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is completed and the exposures made, the films are processed. If thej' do not 
pro^^e satisfactory, the injection is repeated once if no contra-indication edsts. 
We do not repeat the injection more than once at a single examination, prefer¬ 
ring to use it at a later date if necessary. 

At present, interpretations of arteriograms may be likened to those of uro¬ 
grams in the earlj' daj’-s of retrograde pj''eIograms. The roentgenographic findings 
can be interpreted onl 3 ' b 3 ’’ repeated, careful and precise examination, correlating 
them ndth urograpliic data and findings at surger’ 3 ". Although all of the infra- 
diaphragmatic branches of the aorta are probabl 3 ^ not Ausualized at any one 
stud 3 '', all will be seen at -rmi’ious times. "While the urologist’s main interest Ires 
in the main and accessor 3 '- as well as in the aberrant renal vessels, other arterres 
such as the splenic, hepatic, supei-ioi‘ mesentei-ic, etc. ma 3 ' cause confusion by 
overlying the renal 'rmssels and renal parench 3 ’ma. Each vessel is carefully traced 


Fig. 4. A, direct injection (without ill effect) into celiac artery resulting in ws 
of its three main branches—the hepatic, left gastric and splenic arteries, is, super 
teric artery. C, inferior mesenteric a^ter 3 ^ 

from its point of origin as far as possible toward its termination. The use of hr 
lateral simultaneous gas insufflation, which outlines the renal borders as ve as 
any associated mass, aids in limiting the distal extension of the small ternun ^ 
renal vessels. Figure 3 demonstrates a normal arteriogram; other vessels that mfl) 
be outlined are shown iir figure -1. . 

The renal arteries branch from the aorta at the approximate lerml of the secon 
lumbar vertebra, the left originating, as a rule, at a slightly'^ higher level than e 
right. The first division of each renal vessel (arteiy) occurs close to or nit ® 
hilum of the kidney, and within the i-enal sinus the branches become arraiiget m 
a dorsal and ventral group behind and in front of the subdivisions of the 
As the arteries enter the substance of the kidne 3 ’', the 3 ’' divide and the aio® 
arteries lie in the intervals between the P 3 'Tamids. These are known as 
interlobar arteries. These vessels divide, in turn, and cross over the base o 
pyramids to form incomplete arches, the arcuate arteries. These “arches 
a number of vessels, known as the interlobular arteries, which pass ton ai 
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surface of the kidney at regular intervals. The vascular arrangement is demon¬ 
strated in figure 5- The presence of more than one renal artery is not uncommon, 
and accessoiA" vessels are seen to enter either pole on numerous occasioirs. 



Fig. 5. a, Subma'dmal injection into main left renal arterj- shoeing extra- and intrarenal 
vascular pattern in portion of kidney supplied by this vessel. N'ote that a small portion of 
upper pole of Kdney is supplied by a polar arterj’ and that no anastomosis is evident be¬ 
tween terminal branches of main renal arterv and this vessel. This is further demonstrated 
by the nephrogram effect, 6. 



Fig. 6. .Arteriogram disclosing arteriovenous fistula of renal vessels in j'oung white man 
suffering from increasing hj'pertension following shell fragment wound of the right flank. 
{.Arrow points to vein which overlies involved arterj-.) Exploratorv operation confirmed 
V^ssence of this fistula between mam right renal artery and vein. Xephrectomy resulted 
m fall of blood pressure to normotensive levels 1 j-ear following procedure. 


-\rteriographj' is of value in demonstrating obstructing aberrant vessels at the 
ureteropelvic junction, arterial aneurysms of the renal artery, fistulas between 
the renal arterj- and vein (fig. 6), vascular obstruction bt- embolism and throm¬ 
bosis. Visualization of the vascular supply in cases of congenital anomalies such 
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is completed and the exposures made, the films are processed. If they do not 
prove satisfactory, the injection is repeated once if no contra-indication exists. 
We do not repeat the injection more than once at a single examination, prefer- 
I’ing to use it at a later date if necessary. 

At present, interpretations of arteriograms ma}’' be likened to those of uio- 
grams in the early^ days of retrograde pyelograms. The roentgenographic findings 
can be interpreted only by repeated, careful and precise examination, correlating 
them with urographic data and findings at surgery. Although all of the infra- 
diaphragmatic branches of the aorta are probably not x'isualized at any one 
study, all ndll be seen at x'-arious times. While the urologist’s main interest lies 
in the main and accessory as well as in the aberrant renal vessels, other arteries 
such as the splenic, hepatic, superior mesenteric, etc, may cause confusion by 
ox^erljdng the renal vessels and i-enal parenchyma. Each xmssel is carefully traced 



Fig. 4 . A, direct injection (without ill effect) into celiac artery resulting in xnsn 
of its three main branches—the hepatic, left gastric and splenic arteries. B, supeno 
teric artery. C, inferior mesenteric artery. 


from its point of origin as far as possible torvard its termination. The use o i 
lateral simultaneous gas insufflation, xvhicli outlines the renal borders asue 
any associated mass, aids in limiting tlie distal e.xtension of the small terrain ^ 
renal vessels. Figure 3 demonstrates a normal arteriogram; other xmssels that may 
be outlined are shown in figure 4. . 

The renal arteries branch from the aorta at the approximate lexml of the 
lumbar vertebra, the left originating, as a rule, at a slightly higher level thah 
right. The first division of each renal xmssel (artery) occurs close to or wit m 
hilum of the kidney, and xxnthin the renal sinus the branches become arrange i 
a dorsal and ventral group behind and in front of the subdixfisions of the ure e • 
As the arteries enter the substance of the kidney, they dixnde and the 
arteries lie in the interxmls betxxmen the pyramids. These are knoxx'ii as 
interlobar arteries. These vessels dixdde, in turn, and cross oxmr the base o 
pyramids to form incomplete arches, the arcuate arteries. These “arches 
a number of vessels, knoxvn as the interlobular arteiles, xx'hich pass toxvar 
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surface of the kidnej'^ at regular intervals. The vascular arranpment is demon¬ 
strated in figure 5. The presence of more than one renal arteiy is not uncommon, 
and accessory vessels are seen to enter either pole on numerous occasions. 



Pig. 5. a, Submaximal injection into main left renal artery shov.'ing extra- and intrarenal 
vascular pattern in portion of kidney supplied by this vessel. Note that a small jiortion of 
upper pole of kidney is supplied by a polar artery and that no an.astomosis is evident be¬ 
tween terminal branches of main renal artery and this vessel. Tliis is further demonstrated 
by the nephrogram effect, 6. 



Fig. 6. Arteriogram disclosing arteriovenous fistula of renal vessels in young white man 
suftenng from increasing hypertension following shell fragment wound of the right flank 
(.Arrow points to vein which overlies involved artery.) Exploratory operation confirmed 
presence of this fistula between main right renal artery and vein. Nephrectomy resulted 
in lau 01 blood pressure to normotensive levels 1 year following procedure. 

Arteriography is of value in demonstrating obstructing aberrant vessels at the 
ureteropehdc junction, arterial aneurysms of the renal artery, fistulas between 
the renal artery and vein (fig. 6), vascular obstruction by embolism and throm¬ 
bosis. Visualization of the vascular supply in cases of congenital anomalies such 



'Fig. 7. A, retrograde urogram combined with bilateral aerogram in a horseshoe 
B, arteriogram revealing a relatively vascular isthmus. C, retrograde urogram ot 
ectopia with fusion. £>, arteriogram indicating adequate blood supply to each kidney 
a relatively' avascular isthmus. 

surgical resection. In considering the possibility of heminephrectomy'' for disease 
in a portion of a double kidneyr, the distribution of the blood vessels, as out¬ 
lined by the contrast medium, is a determining factor. In a given case o 
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hj’pertension. vdth associated renal disease—hypoplasia, hydronephrosis the 
etddence of a markedly impaired blood supply to that kidney may suggest the 
adtisability of nephrectomy. Arteriography completes the examination in cases 
of hydronephrosis tvhen operative intervention is indicated and plastic repair 
contemplated. Smce a kidney is no better than its blood supply, the finding of a 
paucity of the smaller renal vessels associated with marked defoimity of those 
of larger caliber might influence the operator in favor of nephrectomy. Arterio¬ 
grams may aid materially in the diagnosis of e-xtrarenal and retroperitoneal 
tumors, both primaiy and secondaiy. since these masses may not only displace 
the kidney, but also cause distortion of the main renal vessel and. occasionally, a 
metastatic node may be outlined by the surrounding blood vessels. TTe demon¬ 
strated the latter in a previous publication.® 



Fig. S. Arteriogram showing right ectopic kidney with blood supply from aorta just above 
bifurcation, and from external Uiac. Xote opacification of parencbjuna of this kidney which 
could not be demonstrated by excretory or retrograde urography. 

On occasions, excretory tu-ograms fail to visualize a kidney, and for one reason 
or another retrograde visualization is impossible. The demonstration of the 
vasctilar pattern of the involved kidney may go far in the determination of the 
probable nature of the disturbance (fig. S). In polycystic kidney disease, trans- 
lumbar arteriography serves a twofold purpose: 1) The demonstration of increas- 
mg deformity of the intrarenal blood vessels, thereby heralding a decreasing 
effectiveness of the blood supply and diminishing renal function. 2) Wliile one 
kidney may present noimal pyelograms with adequate renal fimction and the 
other may show deformity suggesting neoplasms or cysts, arteriographj- serves 
to differentiate cysts from tumore and. also, may well demonstrate deformities 
of the apparently normal kidney. Vascular changes are probably the earfiest 
clinical changes that may be recorded in polycystic disease. 

-^eriography probably serves its most useful purpose in the differentiation of 
solitarj' renal cysts and tumors. In cases of tumor, the arterial phase shows dis- 
' Hamm, F. C. and Harlin, H. C.: Brooklyn Hosp. J,. 10: 3, 1952. 
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placement of the intrarenal \^essels adjacent to the tumor. These vessels are seen 
to surround and enter the tumor mass. The increased numbers of capillaries 
and sinusoids are outlined by the contained contrast medium giving a charac¬ 
teristic “puddling” and “laking” effect (fig. 9, A). This effect is fiequently re- 




Fig. 9. A, arteriogram showing vascular phase of a typical '‘enal-cell carcino a 
large vessels surrounding and entering mass which is site of “pooling, puao 
“laking” of injected contrast medium. B, nephrogram phase of large renal 
“puddling” effect in region of upper pole. At operation, far advanced infiltrating 
upper pole of left kidnej' was discovered. 


Fig. 10 Solitarj^ renal cj'st a, Retrograde urogram b, Arterml phase ^Cgation 

displaced by cyst which is clear and avascular, c, Nephi ogram effect sho« mg op 
of renal parenchyma except in area occupied b 3 ' cyst. 

tained during the nephrogram phase particulail 3 '’ if many sinusoids are 
and degeneration is fairly advanced (fig. 9, B). The simple serous cyst o ' 
kidney, on the other hand, is avascular, and it overlies or displaces renal P^'?" 
chjnna. Arteriographic studies disclose any or all of the following: a) irregu an ) 
of renal outline, b) displacement of the intraienal 3mssels adjacent to t e pa 
renchj^mal portion of the mass, c) a relatively clear area, corresponding to e 
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cj'stic area, adjacent to the opacified parencbjona on the nephrogram, d) no 
collection of contrast medium ivithin the area of the mass (fig. 10). 

Despite the striking differences of renal cysts and the majority of renal paren- 
chjmial tumors, we still subject to surgeri' those in whom we have made the 
diagnosis of cj^st. This is done because occasionally a parenchymal tumor is 
found in the wall of a c 3 ’’st and, unless it has reached a fairl}’- large size and is 
vascular, it vnll not be visualized on the arteriogram. While the majority of 
parenchjnnal tumors are vascular, there are certain ones such as fibrosarcomas 
which will not give the typical arteriographic pattern, but maj’’ stronglj’’ suggest 
the presence of cj'^st. It is much better to expose and resect a renal cj'^st even it 
happens to be asjnnptomatic than to miss a tumor contained within the wall, or 
one that is avascular. There are occasions, howei’^er, when the patient’s general 
condition warrants an indefinite delaj’^ in surgical exploration although the 
arteriographic evidence points strongl}'^ to cj^st. 

COMPLICATIONS 

In our current series of more than 200 cases, we have injected directly into the 
celiac arteiy on 2 occasions, into the superior mesenteric arteiy 5 times, and into 
the left renal arteiy in three instances; no noticeable ill effects followed. We have 
visualized extravasation of the contrast medium both intra- and extramurally 
without incident. One instance of mild, spontaneous!}'' clearing pneumothorax 
was encountered, and the spinal canal was entered once during the introduction 
of the needle. No case of acute iodinism was encountered. 

The only contra-indications to this procedure are severe debilitation, uremia, 
cardiac failure, severe allei-gj'- such as asthma, and sensitivity to the contrast 
medium. 

Recentty, in selected cases, we have performed bilateral simultaneous perirenal 
insufflation, translumbar arteriograph}'' and retrograde urographj’' as one e.xami- 
nation. This maj^ be done either under spinal anesthesia or intravenous anesthe¬ 
sia, the latter being reseri'ed for the more apprehensive patients. The combina¬ 
tion of procedures is ideallj^ suited for those cases which show significant renal 
abnonnalities on excretoiy urographj’-, and the average total time required to 
perform them is under 30 minutes. 

80 Hanson Place, Brooklyn 17, N. Y 
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A RESUME OF THE EXPERIENCE IN THE MAKING OF 1,500 RENAL 

ANGIOGRAMS 

PARKE G. SMITH 

From the Division of Urology, the Mercy Hospital, Miami, Fla. 

In June 1950, we were privileged to present to the American Urological Asso¬ 
ciation a simplified technique designed to produce a renal angiogram means 
of translumbar aortic puncture and to evaluate that procedure on the basis 
of our experience with over 300 translumbar aortic punctures. A short time later, 
we proposed a diagrammatic atlas to be used in the interpretation of renal angio¬ 
grams and later still, discussed the roentgenological interpretation of these 
films produced by translumbar arteriograph 3 n As 2 years have elapsed since we 
originallj'^ presented this technique and as our experience with the procedure now 
covers a series of approximately 1,500 aortic punctures, we believe we should 
re-evaluate this technique and review our previous communications with a view 
of correcting any mistatements, clarifying others, and emphasizing those points 
that have previously not been sufficient!j’’ stressed. 

I shall attempt to confine my remarks to this phase of the subject and, in so 
doing, although I may be presumptuous, I will assume that all of j’-ou are familiar 
with the technique that we have presented as well as the general subject of rena 
angiography. 

Our present series of cases has been completed without mortality and withou 
morbidity of more than minimal degree. We have heard of some tw'O or tlnee 
accidents following the employment of this technique but we believe that a 
careful analysis of these unfortunate occurrences would result in the blame being 
placed elservhere than upon the procedure itself. As j'et, we are not particulai 3 
happy with our experience in the use of this procedure in children, as it is ex¬ 
tremely difficult to accomplish a satisfactoiy aortic puncture in the 3 '’oung. 

I should first like to clarify the nomenclature to be used in discussing t is 
subject and would suggest that we reserve the term of translumbar arteriogiap A 
to refer only to the technique of the procedure itself for it is obvious that its 
field of application can be increased in scope and its usefulness spread over a 
larger field of investigation b 3 '’ some very simple, minor x^ariations in the technique 
employed. As a result, we could produce not only the renal angiogram thatve 
as urologists are particularly interested in but a splenic angiogram, a hepatic 
angiogram; it is also not inconceivable to think that a technique could be e 
veloped that xvould allow the visualization of the distribution of the supeiioi 
mesenteric artery. . 

We have made absolutely no change in the apparatus described in our origma 
contribution upon this subject. We still use a polyethylene connecting tube rat ler 
than one made of polyvineline, for although the latter has the advantage of being 
sterilized by heat, it has the great disadvantage of becoming rather inflexi 1 c 
and quite opaque following sterilization, and flexibility of the tube and xdsibihty 

Read at annual meeting, American Association of Genito-Urinarj' Surgeons, Absecon, 
N. J., June 20, 1952. 
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of its contents are essential. We cannot emphasize too greatl}' that the appaiatus, 
although extremely simple, must be of excellent quality and well cared for. The 
syringe must be glass barrelled Muth a metal plunger and adequate finger and 
thumb rings, for it is only with this type of syringe that one can be assured 
that you will alwaj'^s be able to make the extremelj’' rapid, smooth injection of the 
contrast medium necessary to produce satisfactory renal angiograms. We use a 
6 inch, 18 gauge lumbar puncture type of needle on most patients. Occasionally, 
in extremely large individuals we will use a 7 or 8 inch needle. 

We rarely use more than 12 cc of contrast medium and then only for particular 
purposes. An}'’ of those ordinarily used for excretoiy urograph}'^ are satisfactory 
in their higher concentrations. Most of our series was made with 70 per cent 
neo-iopax but recently we have been extremel}’’ gratified and pleased with our 
experience with 70 per cent urokon. 

I shall not refer to the roentgenological technique other than to insist that the 
time of exposure be not more than ^ second and, of course, that the ex¬ 

posure be made by a rotary anode tube with dual control. If the length of expo¬ 
sure is %o 01’ of a second, even though the patient is under anesthesia, there 
may be a slight movement of one or the other of the kidneys, especially the right. 
This movement may be sufficient in amount to produce a poor film. The time 
at which the exposure is made is very precise; a variation of as little as a 
second may result in an angiogram of substandard quality. This, of course, re¬ 
quires the utmost co-operation between the urologist and the x-ray technician. 
The injection must be made as rapidly as possible and the exposure called for 
just as the last 1 or 2 cc of the contrast medium is being injected. 

As soon as the first exposure is made, the needle is immediately withdrawn, 
the cassette changed, and a second exposure made producing a nephrogram which 
I believe with further studj'’ will eventually become a film of great importance in 
our study of upper urinary tract disease. 

We have performed translumbar aortic puncture under local anesthesia but 
believe that the intravenous use of sodium pentothal contributes very greatly 
to the safety of the procedure and favors its being carried out with that degree 
of precision necessary to regularly produce renal angiograms of high quality. 

A correct interpretation of the significance of the variations that are seen in 
renal angiograms must be based on an accurate knowledge of the arterial pattern 
of the normal kidney. This can be briefly described as follows: There is a single 
renal artery whose primary division into two branches occurs near the hilum of 
the kidney. These two branches again divide into two and division continues in 
a similar manner until the renal cortex is reached, where the divisions are 
multiple or “fan-like.” These terminal branches of the renal artery pass through 
the cortex in slightly curved, graceful patterns. 

We have always been aware of the frequency with which anomalous renal 
vessels occur but I am certain that by renal angiography we have learned that 
the anomalous branching of the renal artery or presence of anomalous renal 
arteries occurs much more often than we had previously suspected. It is sur¬ 
prising, particularly in the bifid type of kidney, the frequency with which the 
upper artery is the one of major importance, suppljdng not only the parenchyma 
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of the upper pole but usuallj’’ a fair portion of the anterior surface of the lower 
pole. We should not contemplate a heminephrectomy without the benefit of the 
pre^dous knowledge as to the number of renal branches and the extent of their 
individual distribution. We have been impressed with the great value and im¬ 
portance resulting from the careful establishing of the arterial pattern in all 
cases of congenital renal anomalies in wliich renal surgery is contemplated. 

One is constantl}’’ faced with the necessity of determining the true status of the 
renal parench 3 TOa, especiallj^ the reserve or salvage factor. Although we routineh' 
emploj'' renal functional tests of various types, the infonnation that they give us 
is of value oirly^ in determining the amount of work the renal parench}Tiia is 
capable of doing at the time the test is made and that information may be very 
misleading when it is interpreted as indicating the amount of renal reserve or the 
salvage factor. This latter is information that can be accurate^ determined only 
bj^ renal angiography^ for the frequently quoted statement that the renal 
parenchyma is as good but no better than its arteries has become axiomatic. 

In a Amry’- limited group of cases, this procedure has been of invaluable assist¬ 
ance in establishing the presence of renal infarcts in cases of massive renal 
hemorrhage, the etiology' of which otherwise could not be determined. 

In originally discussing the value of renal angiography, we stressed its impor¬ 
tance in the differential diagnosis of clear-celled renal tumors and cy'stic diseases 
of the renal parenchyma. We emphasized veiy definitely' the pooling or puddling 
of the contrast medium that is found in the arterial pattern of these clear-cel 
renal tumors. 'RTiile we do not wish to retract any' of our statements in that 
respect, we must, in A-iew of our more extensiA'e experience, e.xpress these facts m 
a different manner. We belieA'e that it would be best to emphasize the lack o 
these areas of pooling or puddling in the cy'stic diseases AA’here aA'asculanty is 
almost a miiA'ersal characteristic and to point out that in the clear-cell lena 
tumors these areas in Avhich the contrast medium can best be described as 
pooled or puddled are alway's present. In certain tumors that haA'e grown ex 
tremely rapid or those that are A'ery' old, the central portion of the tumoi may 
haA'e lost its A'ascularity and thus these characteristic, irregular, small 
accumulation of the contrast medium AA'hich we haA'e just referred to may 
found only' in the periphery of the tumor itself. We are firmly coiiA'inced that as 
our experience increases and as we learn more about the interpretation of lena 
angiograms that we AAdU approach near perfection in the differential diagnosis 
of these txvo conditions. , 

Our original interest in this subject AA'as prompted by a desire to lecor 
preoperatiA'ely' w'hat aa'c belicA'ed to be the cause of renal pain in certain non 
urinary obstructed kidney's. We belieA'ed that in many of these cases the paiu 
Avas due to obstruction of the A'enous outlet of the kidney' rather than the mi 

nary. . 

In order to determine the possibility of such an obstruction, w'e desired 
establish the arterial pattern for study' as the A'enous pattern parallels it A'ery 
closely'. We haA'e continued our iiiA'estigations in this field and believe that they 
haA'e been A\'orthAA'hile. Our results warrant us in recommending that y'ou gu 
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serious consideration to the emplopng of renal angiograph 3 ' as one of your 
methods of evaluating the status of the upper urinaiy tract in patients vith 
knomi, proven renal pain that you have been unable to explain. In this coimec- 
tion, I should like to call to your attention the fact that a pressor substance is 
produced in the congested kidney due to venous obstruction as veil as in the 
ischemic kidney resulting from arterial compression and that h 3 'pertension can 
and does occur as the result of either of these tvo circiunstances. Tlu’s, of coui-sej 
is an intriguing field for investigation and I am certain that angiograph\' ^vill be 
of use in its studj'. 

I believe that our unselected series of over 1,500 cases is sufEcienth* large and 
covers' a broad enough range of investigation to varrant oim re-emphasizing 
that the procedure of ti-anslumbar arteriograph}', and the production of renal 
angiograms b\' it, is one vhose emplo 3 'ment carries with it dangers so slight that 
it can be used as a routine procediure. 

In conclusion, I should like to state that the infonnation to be deri^■ed from 
renal angiogi'aph 3 ' pro\'ides us with data that allow a more accurate and scien¬ 
tific stud 3 ' of the upper uriuar 3 ' tract and, consequenth", we can be more certain 
of the conectness of our diagnosis and prognosis and have a greater sense of 
secimt 3 ’ in the therapeutic ad^■ice that we give to patients. 

1714 Biscatjne Blvd., Miami 32, Fla. 
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EXPERIENCES WITH HIGH CONCENTRATION UROKON FOR 

PYELOGRAPHA" 

REED M. NESBIT and THOMAS E. NESBITT 

From Ihe Department of Surgery, Section of Urology, University of Michigan Hospital, 

Ann Arbor, Mich. 

Two j’^ears ago we reported upon the clinical use of Urokon in over 1,000 cases 
and asserted tlie value as well as the safety of this compound in pyelograph}'. 
Since that time manj'’ reports ha^m substantiated our original observations. 

In the earlj’’ clinical investigations performed on this medium two concen¬ 
trations were emplo 3 '’ed, 30 joer cent and 50 per cent and it was noted that 
no important difference existed in the quality of p 3 ’^elograms in the two groups. 
However, significant^’' fewer unpleasant reactions occurred when the lower 
concentration was emplo 3 ''ed. As the 30 per cent solution appeared optimal the 
commercial preparation was packaged in 25 cc ampules at that concentration. 
Urokon in this strength and amount produced no more than half the reactions 
than other compounds that were commercialR’^ available and 3 ’ielded p 3 ’elograms 
which were at least as good in quality as the other media.’’ - 

The manufacturer of Urokon, in an effort to reduce further the incidence of 
reactions, added a new stabilizing fraction. Our investigations with the never 
preparation ha\’e indicated a lower occurrence of reactions in 356 instances where 
it has been used; 16 per cent reactions as compared to 19 per cent with the 
original Urokon 30 per cent. 

More recently the manufacturer produced for investigational purposes a 70 
per cent solution of the improved compound for use in angiog^aph 3 ^ A prelimi- 
naiy report of its use in urolog 3 ^ was published b 3 ’ Wall and Rose in 1951.® Their 
main purpose was the production of nephrograms b3’’ taking roentgenograms a 
few seconds following the rapid administration of high concentration contiast 
medium. They disco^’ered fortuitously that subsequent roentgenograms 3 del e 
pyelograms with superior quality and suggested “that present routine dosages 
for excretory p 3 mlograph 3 r do not provide the maximum amount of organic 
contrast medium that can be utilized to outline the collecting S3’stem. 

Prior to the publication of their report, our own interest in the matter ves 
stimulated following our utilization of 70 per cent Urokon for translumbar 
aortography. The concentrated Urokon has been found to be so free from un 
toward reactions in this connection that it is now injected under local anesthesia 
and sedation rather than general anesthesia. This permits the emplo 3 ’ment o 
stereoscopic and multiple injection techniques. The present method is to use 
cc of 70 per cent Urokon per injection with immediate film development prior to 
subsequent injections. Up to 50 cc of 70 per cent Urokon in divided doses at one 
sitting without repositioning of the needle has been administered without un 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Absecon, 
N. J., June 20, 1952. 

1 Nesbit R. M- and Lapides, J.: Dniv. Mich. Med. Bull., 16: 37, 1950. 

= Nesbit! R. M. and Lapides, J.: J. Urol., 63:1109, 1950. 

’ Wall, B. and Rose, D. K.: J. Urol., 66: 305, 1951. 
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tovraiti reactions. One patient with obstniction of the aorta just below the inferior 
mesenteric arteiw level mentioned a rather intense warm sensation of the Ion er 
extremities lasting 20-30 seconds but no other seciuelae have been noted (fig. 1). 
The opacity of the entiie arterial pattern obtained tvith 70 percent Lrokon ap¬ 
pears to be superior to that seen with other contrast media. This may be e.x- 
plained by its molecular iodine content of 66.5 per cent compared to 49.8 per 
cent for Diodrast and .51.5 per cent for Xeo-iopax.’ In heu of its demonstrated 
superior quahties. 70 per cent TTokon has more recently been utilized for angio- 
cardiographv in the Tniversity Hospital. Those concerned with its use in this 
connection report that they are impressed with its freedom from the rather pro¬ 
found reactions which they have previously observed when using other contrast 
media. 



Fig. 1. Arteriography using 70 per cent Urokon demonstrates constriction of lumbar 
aorta. 


Horger, Hotter and Steinberg of Cornell have reported electrocardiographic 
changes suggestive of myocardial ischemia and coronaiy insufficiency which 
occurred immediately following the rapid injection of 70 per cent Diodrast and 
7-5 per cent Xeo-iopax for angiocardiography.® These investigators have sug¬ 
gested this phenomenon as a possible explanation for deaths that have occurred 
following angiocardiography. They obsem-ed these changes to occur in the elec¬ 
trocardiograms of 5 out of 21 cases that were studied. 

5Ve liave recently made continuous electrocardiographic Tracings on 10 pa¬ 
tients who were submitted to the same technique of angiographv in which .50 cc 
of (0 per cent Urokon was administered in 3 to 5 seconds. In oin cases the pro¬ 
cedure was carried out for making nephrograms but the site and technique of 


* Neuhaus. D. R . Christman. A. and Lewis. 
^ Horger. E. L.. Hotter. C. T. and Steinberg. I. 


H. B.: J. Lab. Clin. lied.. 35; 
: .\m. Heart J.. 41: 6-51. ig’ol. 


43. 1950. 
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injection were identical to that described by Horger et al. for angiocardiography 
(fig. 2). Electrocardiographic tracings were made prior to the injection, with a 
continuous tracing made during the injection and for 1 minute following; serial 
tracings were also made at 1 minute intervals for a period of 10 minutes after¬ 
ward. In no instance were demonstrable changes present indicative of any degree 
of coronary artery insufficiency or myocardial ischemia. Slight tachycardias were 
noted and minor changes due to vagal stimulation and respiratory alterations. 
Two patients exliibited one or two premature beats but no additional electro¬ 
cardiographic abnormalities of significance.® Cardiologists appear to differ in 
their interpretations of the charrges in the electrocardiographic tracings reported 
by the Cornell group and the present authors ar-e in no position to enter that 
discussion for we are not cardiologists. However, if the absence of the changes in 



Fig. 2. Nephrogram: Exposure of film a few seconds after intravenous injection 70 per 
cent Urokon. 

question comprises a factor of safety then the obserr^ations which have been 
reported in respect to Urokon may be of significant importance. 

Urokon 70 per cent has been used for pyelographj^ in 585 consecutive patien s 
including many'’ individuals with marked impairment of renal function v 
ordinarily would not have been studied byr e.vcretory pyrelography with t e 
conventional dosages of contrast medium. The quality of the py'elograms vas 
judged by' the aggregate opinion of our daily' py^elogram conference as has been 
the practice since the original investigations of Urokon began. The py'elogiams 
are rated poor, fair, good and excellent. Poor quality films are those in w'hich no 
satisfactory' excretion of contrast medium occurs. Fair refers to a visible excie 
tion but in ivhich definite diagnosis other than obstructive uropathy' cannot JC 
established. Good refers to satisfactory py'elograms w'hich enable definite opinion 
regarding diagnosis and excellent denotes a quality w'hich is equal to that seen 
in satisfactory retrograde py'elograms (fig. 3). 

® Stow, R. jM.> Figle 3 ', M. M. and Nesbitt, T. Fi.: Unpublished data. 


HIGH COXCEXTR.VTIOX UROKOK FOR PYELOGRAPHY 


335 


Poor pyelogi'Rnis were obtained in 7 per cent of the esses. It is hiteiestiiig to 
note that each set of films classified as poor was made on patients with known 
diminution in total renal function who otherwise would not be considered a 
candidate for excretoiy p 3 'elography. iSIain- such patients in this series sur¬ 
prisingly were found to have satisfactory pjmlograms as well. Fair quality pyelo- 
grams were observed in 14 per cent, and p.velograms of good or excellent qualitj 
were seen in 79 per cent of the cases. In one third of the cases the density of the 
pj’elographic shadow was considered to be equal to that of retrograde p,velo- 
grams, Xo previous anah'sis with anj’ other medium has ei’er approached these 
figures. See table 1. 



T\ble 1. Pyclogiam quahlij 


30^0 UROKON 
1000 CASES 


UROkEN 
5So CASES 


Poor 

1 11% 

7% 

Fair 

25% 

14% 

Good 

Excellent 

l| 64% 

79%< 


■i5% 

34% 


The pronounced advantage of Urokon 70 per cent is accompanied bj' I’arious 
mildly annoying side reactions, the incidence of which is not importantli' different 
from that encountered with other media except the 30 per cent Urokon, which is 
significantly lower. Reactions have been observed in 55 per cent of the cases. 
Over two thiids of the reactions consisted of transient flushing or nausea, either 
alone or combined, lasting 30 to GO seconds. Allergic reactions consisting of 
sneezing, numbness of the lips, or urticaria occurred in 5.5 per cent (table 2), 
It has been observed that the immediate intrai’enous injection of 5 cc bena- 
drvl 10 mg./cc relieves these allergic reactions almost instantly. Experiments with 
prevention of the occurrence of the allergic reaction by premedication usino- 
pynbenzaminc have not prevented the occurrence of this tvpeof reaction It has 
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been postulated by authoi'ities in allergy that antihistamine drugs should not 
prevent these reactions, onl}'' relievo them when they have occurred. It has been 
believed that the tremendous improvement in pyelogram quality overshadows 
the objectionable features of the.se side reactions. AVe arc now using Urokon 70 
per cent e.xclusively for pyelography in the University Ilospital. Twenty five 
cubic centimeters of the solution are injected into the arm vein, using a 20 gauge 
needle. The injection time is appro.ximatelj'' CO seconds. Slower rate of injec¬ 
tion, up to 5 minutes, lias been employed without any evident advantage. 


Table 2. Unpleasant reactions 



30 % UROKON 

1000 C.ISES 

70% UROKON 

585 CASES 

Total reactions. 

18% 

55% 

Flushing. 

0% 

19% 

Nausea. 

12% 

19% 

Vomiting. 

■1% 

6% 

Arm pain . 

2% 

2% 

Taste . 

1% 

2'A% 

Urticaria. 

1% 

5j^% 

Dizziness . 

0% 

1% 



A^arious studies are in progress to determine the clearance rates of Uio'on 
excretion, and it has been determined that “good and e.xcellent” pyelogiams 
result when vmlues of 40 to 8.5 rag. of iodine/ml. of urine are excreted. This com 
pares favmrably witli the iodine concentration of retrograde media in routine 
use (fig- 4). Tests were made upon several patients who had retrograde pye o 
grams with 12J4 per cent sodium iodide which is routinely used in our clinic. 
After injection of 5 to G cc of the solution, and ascertaining the location of t le 
catheter tip within the renal pelvis by x-ray, the admixture of urine and 
medium was allowed to flow out of the catheter and collected for analysis, f ns 
revealed values of 60 to 85 mg. of iodine/ml. of fluid. 
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The properties of 70 per cent Urokon which allow its excretion at these high 
concentration levels are not readily explained. Several interesting postulates 
enter into such a consideration, however, based on physiological aspects of renal 
function. Of primaiy importance is the realization that with the introduction of 
25 cc of a 70 per cent solution 17.5 gm. of Urokon containing 11.6 gm. iodine is 
rapidl}^ dispersed throughout the circulatoiy system. This produces extremeh’ 
high blood levels of iodine and it has been generalh^ assumed that Tm (maximum 
tubular excretoiy capacity) is reached at much lower levels. With the higher 
blood levels, then, the fraction of iodine removed from the plasma and filtered 
into the collecting system by the glomerulus becomes of increasing importance, 
possibly even resulting in an equivalent or greater amoimt of iodine appearing 
in the tubule from glomerular filtration than from tubular excretion. An addi¬ 
tional factor possibly influencing tliis situation would be a diminished protein¬ 
binding capacitj' of Urokon allowing a greater proportion of free circulating 
Urokon and resulting in increased diffusibility. This set of circumstances would 
establish a higher excretory load lending itself to more rapid excretion which in 
turn serves as a partial explanation for earlier appearance of satisfactoiy pj^elo- 
grams with Urokon. 

It appears evident that Urokon 70 per cent can be administered intravenouslj' 
for pyelography as well as angiography with safety. The incidence of mildly 
annoj-hig reactions is greater than occurs when 30 per cent Urokon is used but 
this feature is greatl}^ overbalanced bj'' the outstanding advantages inherent in 
the higher concentrated solution. 
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A STUDY OF THE RADIATION HAZARD IN UROLOGY 


ROBERT B. NAGLE and EDWARD L. PEIRSOX 
From Ihe Urological Service of the Salem Hospital, Salem, Itlass. 

It is -(Veil known that the ionizing effect of roentgen raj"s causes severe local 
tissue destruction under certain conditions, but the more insidious effects of 
total body radiation b 3 ’- repeated small doses are less frequentlj" realized. Among 
these are depression of the hematopoietic and gonadal systems and the increase 
in incidence of malignant tumors. Although the radiation hazard in most depart¬ 
ments of radiologj'- is kept to a minimum bj’’ careful obserrmnee of protective 
measur-es, manj'’ urologists give little thought to this hazard and customarily 
sit at the foot of the cj^stoscopy'' table while x-ray’’ exposures are being made. 

We began to inquire into the degree of danger involved in urological x-iay 
procedures after crude tests seemed to indicate that an old tube in use at the 
time preseirted an excessive radiation hazard. Hunter, et al,'’ - have demonstrate 
that the hazard from secondary radiation is much greater than was formerly 
supposed. The urologist doing r'etrograde pjmlogi'ams is exposed not only to 
some degi'ee of dii-ect I'adiation but also to a proportionately greater degree o 
secondary radiation from the bodj'- of the patient, the table, and the throat o 
the tube. Hunter fui-ther demonstrated that dental type x-ray film provide an 
accurate aird conr'’enient measuring device for radiation monitoriirg. The tree 
retical consideratiorrs and methods involved are completely described m >e 
second of his tu’o papers and bj’’ DeAmicis, et al.® Suffice it to say that t re rn 
dividual being monitored wears a small metal badge containing a denta type 
x-raj’’ film, covered in part with graduated metal filters. After exposme or a 
given period (usually a week or two), these films are developed aird compare 
with standards, and the degree of exposure calculated. This service is avaia 
commercially’’ and is quite ine.xpensive. . , 

We believed that the problem consisted of two parts; first, is the brrsy’ uro 
exposed to hazardous levels of x-radiation when using modern equipment, art 
second, if so, what protective measures are available? We therefore 
ating the degree of e.xposure and available protective measures by use of t re 
badge method. . 

We believe that to be practical any protective measure must meet 
requirements: first, it must confer a significant degree of protection; secon , 
must permit the urologist to remain quite close to his operating position, 
it must not be so cumbersome, inconvenient, nor uncomfortable as to discourao 
its habitual use. Cubicles, lead aprons, lead curtains, and the like cannot mee 
these requirements. 


Accented for publication September 25, 1952. . , „,-r>nncl 

'Hunter, F. L, Merrill, O. E., Trump, J. G. and Robbins, L. L.: Protection of per=onnc 
enaaged in roentgenology and radiology. Neiv Eng. J. Med. 241: 79-89, 1919. , 

- Hunter, F. I. and Robbins, L. L.: The protection of personnel engaged m roentg 
ond radiology; Final report. New Eng. J. Med., 244; 9-13, 1952. . t . 5 . 

= DbaS, E., Spalding, C. K. and Cowing, R. F.: Survey of x-ray exposures m Uos 

pital personnel. J. A. M. A., 149 : 92-1-926,1952. 
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Since the intensity of the radiation is inversely proportional to the square of 
the distance from its source, movement away from the table offers one ready 
means of protection. Depending upon the distances and circumstances involved, 
this might or might not be feasible. The use of a cone on the x-ray tube is another 
ob^^ous method of limiting both direct and secondary radiation. However the 
usual round cone is inconvenient and passes more radiation than is needed to 
expose the rectangular film. We therefore fitted into the throat of our tube a 
lead plate with a rectangular opening of a size which limited direct radiation to 
the exact pattern required to cover the plate (fig. 1). On theoretical grounds the 
use of a shield of this sort should improve the technical quality of the film. Since 
these means of protection (movement awai' from the table and limiting the 



Fig. 1. A, diagrammatic representation of effects of unshielded tube. B, diagrammatic 
representation of effects of shielded tube. 

X-ray beam by a shield) seemed to hold promise, it was decided to test them using 
the film badge method. 

JIETHODS 

For a period of ten weeks commercial film badges* were placed in fixed posi¬ 
tions during each retrograde p 3 "elogram which was made in the Salem Hospital. 
Badge Xo. 1 was placed on the edge of the shding drain pan of the cj'stoseopj’^ 
table, which was withdrawn ten inches from the edge of the table. We took this 
as the approximate position of a urologist sitting at the foot of the table. Badge 
Xo. 2 was placed 18 inches beyond badge Xo. 1, and badge Xo. 3 was placed 
18 inches behind badge Xo. 2. The lead sbield was used during alternate weeks 
and the degree of e.xposure computed weekly. A record of the number of exami¬ 
nations, and the number of films taken was kept for each weeklj' period; and the 
results were tabulated to show the exposure e.xpressed in milliroentgens per 
week in each of the three positions. Pemoimel moved from the vicinitj' of the 

• Film badges for this study were supplied by Tracerlab, Inc., Boston, Massachusetts. 
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It is M'ell known tliat the ionizing effect of roentgen ra 3 'S causes severe local 
tissue destruction under certain conditions, but the more insidious effects of 
total bodj' radiation bj’’ repeated small doses are less frequently realized. Among 
these are depression of the hematopoietic and gonadal sj'^stems and the increase 
in incidence of malignant tumors. Although the radiation hazard in most depart¬ 
ments of radiologi'' is kept to a minimum b}'’ careful observance of piotectne 
measures, many urologists give little thought to this hazard and customaiij 
sit at the foot of the cj'stoscopj’' table while x-raj’’ exposures are being ma e. 

We began to inquire into the degree of danger involved in urologica x ra} 
procedures after crude tests seemed to indicate that an old tube in use at e 
time presented an excessive radiation hazard. Hunter, et al.'’ ■ have demonstia e ^ 
that the hazard from secondary radiation is much greater than was 
supposed. The urologist doing retrograde pjmlograms is exposed not on j o 
some degree of direct radiation but also to a proportionatel}'^ greater ^ 

secondarj' radiation from the bodj'^ of the patient, the table, and the t noa o 
the tube. Hunter further demorrstrated that dental type x-ra 3 ' film ® ^ 
accurate and convenient measuring device for I’adiation monitoring. 
retical considerations and methods involved are completel3' descri e nr 
second of his two papers and b 3 '’ DeAmicis, et al.® Suffice it to say t ra le 
dividual being monitored wears a small metal badge containing a en a ^ 
x-ra 3 ’' film, covered in part with graduated metal filters. After exposure 
given period (usuall 3 ^ a week or two), these films are dex'eloped an 
with standards, and the degree of exposure calculated. This service rs a^arl 

commercially and is quite ine.xpenstve. , .gj. 

We believed that the problem consisted of two parts: first, is the birsy uro 
exposed to hazardous levels of x-radiation when using modern equipmen a^^^ 
second, if so, what protective measures are available? We therefore 
ating the degree of exposure and available protective measures b 3 '^ use o re 

badge method. Pertain 

We believe that to be practical any protective measure must mee ^ 
requirements: first, it must confer a significant degree of protection; secon^ 
must permit the urologist to remain quite close to his operating position, 
it must not be so cumbersome, inconvenient, nor uncomfortable as to discou 
its habitual use. Cubicles, lead aprons, lead curtains, and the like canno m 
these requirements. 

Accented for publication September 25, 1952. ^ ^ nf ncrsonncl 

1 Hunter F. I., Merrill, O. B., Trump, J. G. and Robbins, L. L.: of per= 

encaced in roentgenology and radiology. New Eng. J. Med. 241: i9-89, *„enoIogy 

® -hunter F I. and Robbins, L. L.: The protection of personnel engaged in roentgeno 
and fadRIogvi Final report. New Eng. J. Med., 244: 9-13, 1952. in hos- 

""3 DeSs, E Spalding, C _K.^d ^^ R. F.: Survey of x-r.ay exposures 

pUal personnel. J. A. M. A., 149 : 924-926, 1952. 
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Since the iatensity of the radiation is inversely proportional to the square of 
the distance from its source, movement aivay from the table offers one ready 
means of protection. Depending upon the distances and circumstances involved, 
this might or might not be feasible. The use of a cone on the x-ray tube is another 
olndous method of limiting both direct and secondary radiation. Hovmver the 
usual round cone is inconvenient and passes more radiation than is needed to 
expose the rectangular film. We therefore fitted into the throat of our tube a 
lead plate vith a rectangular opening of a size vhich limited direct radiation to 
the exact pattern required to cover the plate (fig. 1). On theoretical grounds the 
use of a sliield of this sort should improve the technical quality of the film. Since 
these means of protection (movement amaj’^ from the table and limitmg the 



tiQ. 1. A, diagrammatic representation of effects of unshielded tube. B, diagrammatic 
representation of effects of shielded tube. 

.x-ra 3 ^ beam bj^ a shield) seemed to hold promise, it was decided to test them using 
the film badge method. 

METHODS 

For a period of ten weeks commercial film badges* were placed in fixed posi¬ 
tions during each retrograde p 3 "elogram which was made in the Salem Hospital. 
Badge Xo. 1 was placed on the edge of the sliding drain pan of the c 3 '^stoscop 3 ’' 
table, which was withdrawn ten inches from the edge of the table. We took this 
as the appro.ximate position of a urologist sitting at the foot of the table. Badge 
iSo. 2 was placed 18 inches beyond badge No. 1, and badge No. 3 was placed 
18 inches beliind badge No. 2. The lead shield was used durmg alternate weeks 
and the degree of exposure computed weekly. A record of the number of axami- 
nations, and the number of films taken was kept for each weeld 3 - period; and the 
results were tabulated to show the ex-posure expressed in milliroentgens per 
veek m each of the three positions. Personnel moved from the vicinity of the 

• Film b.idges for this study were supplied by Tracerlab, Inc., Boston, Massachusetts. 
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badges during exposures. Tlie x-ray equipment used was a 200 milliampere 
Westinghouse full wave, valve tube rectification, rotating anode tube with a 
focal-film distance of thirty-six inches. Filtration was equivalent to 0.5 mm. of 
aluminum. The data obtained are summarized in tables 1 and 2. A shorter but 
similar e.xperiment was carried out in another hospital, using General Electric 
x-ray equipment, and the results Avere quite similar to those obtained in the 
Salem Hospital. 

Table 1. Average weekly exposures expressed in niiUirocnlgens. {Maximum Permissibk 


Exposure 300 mr) 



WITHOUT SHIELD 

WITH SHIELD 

Badge 1, 10 inches from table. 

to 

CO 

76 


Badge 2, 2S inches from table. 

' 64 

40 


Badge 3, 46 inches from table. 

40 

26 







Average Aveekly number of c 3 ’stoscopies witli pj’elograms 7.4. 


Table 2. Average exposure per cystoscopy and per x-ray film 



WITHOUT SHIELD 

WITH SHIELD 


mr/cyst. 

mr/film 

mr/cyst. 

mr/film 

Badge 1. 

33 

11 

12 

3 

Badge 2. 

8 

* 1 
3 

6 

2 

Badge 3. 

5 

1 

4 

1 


DISCUSSION 

The exposure for the iveekly periods ivas quite consistent. It ivill be seen that 
during our average iveek of 7.4 series of retrograde pyelogiams, the uiologis 
sitting at the foot of the table in the usual position receiA’^ed 278 milliroentgens 
of radiation Aidien using the unshielded tube. Subcommittee No. 1 of the AdAUSOi} 
Committee on X-ray and Radium Protection giA'es the permissible dosage ra e 
per Aveek as 300 milliroentgens, AA^hich IcaAms a rather small margin of sa e) • 
Certainly, a urologist in a busy clinic might easil 3 ’’ exceed this IcA'^el. 

However, 18 inches back of this position thei’e is a marked decrease in exposure 
to an avei’age Amlue of only 64 milliroentgens. MoAung back another erg e 
inches does not giAm a proportionate decrease. By contrast, use of the lead sue 
reduced the exposure at the foot of the table to an average value of 76 
gens per AA^eek, or only 27 per cent of the Amlue for the unprotected tube, r 
the use of the shielded tube, there was a definite but less marked decrease rn 
exposure Avith increasing distance from the table. 

From these data it Avill be seen that if the urologist is AAulling to move a Ami} 
short distance aAvay from the table Avhile exposures are being made, he can 
achieve an adequate degree of protection against radiation. By cutting the size 
of the x-ra3’' beam to the exact size required, a urologist aa4io does less than 3 
pyelograms a Aveek Avill not exceed the permissible level even if remaining sea e 
at the table. 
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COXCLUSIOXS 

Radiation hazard should be carefully checked, especiallj' in installations 
using old or poorly protected equipment. 

With modem equipment the urologist who does seven to ten retrograde pj’elo- 
gram series per week risks overe.xposure to x-radiation if no protective measures 
are taken. 

The urologist can reduce e.\posure to a pennissible level bj' stepping back a 
short distance from the foot of the table during exposures. 

The same protection can be obtained b\' limiting the size of the x-iay beam 
to the minimum requu'ed to cover the film by the use of an accurately cut metal 
shield mounted in the throat of the tube. 

S74 Essex St., Sale7n, Mass. 
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SURGICAL A:XD HORIMOXAL THERAPY OF BEYIGY AXD 
]\LALIGKAXT ANDROGENIC HYPERFUNCTION OF 
THE ADREA'AL CORTEX 
CLAREXCE V. HODGES 

From the Department of Surgery, University of Oregon Medical School, Portland, Ore. 

The management of the adrenogenital sj-ndrome presents an intriguing surgical 
and endocrinologic problem. Selye’s elaboration of the alarm reaction and the 
adaptation sjaidrome, the isolation of various fractions associated rvith adrenal 
cortical activity and the development of diagnostic tools for estimation of its 
functions constitute far-reaching contributions tou'ard present understanding 
of this particular phase of adrenal cortical h;\'perfunction. The purpose of this 
presentation is to contrast the efficacy of surgical and hormonal methods of con¬ 
trolling benign overactivity of the adrenal corte.v in the adrenogenital sjTidrome, 
to present an attempt to suppress this sAudrome in a patient exhibiting metas- 
tases from an adrenocortical carcinoma and to point out a means of differentia¬ 
tion between benign and mahgnant adrenocortical hi’perplasia. 

The most frequently encountered example of the adrenogenital simdrome in 
childhood is the female pseudohermaphrodite. The enlarged chtoris and prominent 
labial swelhngs raise immediate doubt as to the sex of the patient. Varxing de¬ 
grees of abnormality of the urethra and va^a are found, the commonest being 
a persistent urogenital sinus with absence of the normal vaginal opening. Pro¬ 
gressive xdrilization occure with earh' appearance of pubic hair, acne, somatic 
overgrowth and advanced bone and height age. The presence of rhilizing changes 
at birth is good evidence that the condition is due to congenital adrenal hj'per- 
plasia rather than to adrenal tumor, although adi-enal cortical tumors have 
been reported during the first few months of life. Female pseudohezmaphrodites 
are constitutionally rugged, are excellent surgical risks and show little tendency 
to Addisonian crises. 

The adrenogenital sj-ndrome in male children (macrogenitosomia precox) may 
be caused bj’ either adrenocortical hj'perplasia or adrenal tumor. Unlike females, 
these patients with adrenocortical hyperplasia tend to exhibit episodes of acute 
adrenal insufficiency and may not survive long enough to allow genital changes 
to occur or the condition to be suspected. Rapid rdiilization occurs; hr'pertension 
has been reported infrequently. 

The total urinarj’ e.xcretion of 17-ketosteroids is markedlj' increased in the 
adrenogenital syndrome caused by either hyperplasia or tumor of the adrenal 
cortex. This finding serx-es to differentiate adrenal cortical hj’perfunction from 
intersexuality, but this condition is best ruled out by exploratorj' laparotomy 
and biopsy of the gonads. In instances of savual precocity, 17-ketosteroid ex¬ 
cretion is n-ithin normal adolescent or adult levels (Wilkins). 

fcurgical procedures that have been utilized in the adrenogenital sjudrome may 
be categorized as: 1) e-xploratorx' laparotomy to determine the patient’s se.v; 

Section, American Urological Association. Pasadena. 
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2) adrenal exploration for removal of tumor or partial or complete extirpation 
of hyperfunctioning glands; 3) adjunctive procedures, such as amputation of 
the clitoris and plastic otrerations on the urethra or vagina. 

Broster et al. reported little benefit from unilateral total adrenalectom}' in 
pseudohermaphroditism. H. H. Young descril)ed techniques for bilateral simul¬ 
taneous adrenal exposure and plastic procedures on the clitoris and vagina and 
cited good results after bilateral partial adrenalectomjL Lems, Hein and Wilkins 
described the results of bilatei’al total adrenalectom 3 L 

Wilkins et al. described the suppression of ele\'ated urinaiy l7-ketosteroid 
e.xcretion in a female pseudohermaphrodite treated with cortisone and later 
reported cases in rvhicli there rvas suggestive evidence that virilization had been 
checked; similar depression of 17-ketostez-oids mas reported by Bartter et al. 
Scardino and Prince cited a case with similar results and improvement in per- 
sonalitj^. Shepard and Clausen found not onlj' suppression of abnormal 1/- 
ketosteroid e.xcretion but also relief of concomitant h 3 '^pertension (as in one of 
Wilkins’ cases) after administration of cortisone. These authors forecast portions 
of the present stud 3 ’- (pertinent details had been carried out when their lepoit 
was published) when the 3 ’' "Tote, “Will the 17-ketosteroids be reduced \\hen 
cortisone is gi\’’en to patients with adrenal tumors? A short course of cortisone 
ma 3 ' possibl 3 ’' aid in making a differentiation between tumor and benign b3T)®’'' 
plasia.” 


CASE REPORTS 

Four female patients e.xhibiting the adrenogenital s 3 mdrome are included ui 
the present series. In 3 instances, congenital adrenocortical h 3 ^perplasia vas 
found; the fourth patient was shown to have a carcinona of the adrenal coitex. 
Their ages when first seen ranged from 5 da 3 ’'s to 7 years. 

Casel. A. B., No. 157195, a M'hite female child of 7%2 years, enteie 6 


Universit 3 '' of Oregon hledical School Hospitals on Juh’’ 6, 1950, as a 


“hermapb- 


rodite.” She had grown rapidl 3 ^ since birth and was 4 inches taller than ler 
3 mar old normal sister. Pubic hair had appeared at 3 3 mars. Ph 3 ’^sical examina ion 
I’eimaled a slender, awkward cliild whose height was 58)4 inches (average noima^ 
47.9 inches), weight 77 pounds (average normal 49.5 pounds). The penp 
blood pressure was 100/65. Abnormal findings were abundant pubic hail an 
enlarged clitoris measuring 2 cm. in length and 1 cm. in diameter (fig- L Aj- 
urethral and vaginal openings were separate and normalb’' placed. Vaginoscop}^ 
disclosed a normal cervix; the uterus was palpable on recto-abdominal examii^^ 
tion under anesthesia. C 3 mtoscop 3 q e.xeretor 3 '' and retrograde 
laminographic studies of the adrenal regions reimaled no abnormalit 3 n The o 
age was 10 3 mars. All laborator 3 '' studies were normal; 17 -ketosteroid determma 
tions were not available. 

Nine da 3 m after admission, adrenal exploration was carried out throng ^ 
lateral vertical lumbar incisions (fig. 1, B), the classical procedure of 
being modified onl 3 '' to the extent that a 3 cm. portion of each twelfth 
resected near the angle of the rib to allow its retraction upward and faci i ® 
exposure. Both adrenals were large but were othervdse normal. Portions o ea 
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adrenal gland, approximating K of the left and Vs of the right, were remoYed. 
The postoperative course was uneventful and the patient was discharged on the 
twelfth day The pathological report hidicated normal adrenal tissue. 

The patient was re-admitted on August 6,1951. She had grorni 3 inches during 
the pre%dous 13 months and was otherwise unimproved by her adrenal resections, 
imputation of the clitoris was necessitated bj' the psychic stress imposed by her 
unusual appearance (fig- 1, C). Total 17-ketosteroid excretions at this time were 
14.6,15.0 and 15.3 mg./24 hours. She was re-admitted on ilarch 12,1952. having 
gi-own m niches and gained S pounds in the interim of 7 months. Early breast 



Fig. 1. Case 1. A) hypertrophied clitoris and labia, abundant pubic hair. Urethral and 
vaginal orifices normally situated. C) after clitoridectomy. B) operative site, bilateral 
simultaneous lumbar e\posure of adrenal glands. 

development was apparent. The bone age was 13J4 years (chronological age 9^2 
j’ears). 17-ketosteroid determinations showed 27,8 and 24.S mg./24 hours. 

Cortisone acetate, 100 mg. daily by mouth in 4 dmded doses, was begun 3 
days after admission and decreased after 5 days to a maintenance regimen of 
25 mg. daily in 4 divided doses. 17-ketosteroid excretion (fig. 2) dropped to 
10.6 mg./24 hours within 7 days (normal up to 2.5 mg. at this age) and has 
continued its trend toward normal ranges. The acne disappeared in 3 weeks. 
Further decreases in rtrilization have not been noted in the short period of ob¬ 
servation since cortisone therapj- was initiated; marked improvement in per¬ 
sonality has been observed. 

Case 2. hi. T., No. 1S5312, a white gill, 5 da 3 ’s old, entered the TJniversitj' of 
Oregon hledical School Hospitals on Julj' 12, 1950, for determination of sex. 
Gestation and birth were normal. Positive findings were enlarged labia majora 
and a clitoris, 1.5 cm. in length, with a In-pospadic external urethral meatus 
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at its base and a broad flat urethral groove extending distallj’^ along its ventral 
aspect. There was no vaginal opening. Testes could not be palpated. Rectal 
examination gave the impression of a small, normally situated uterus. Urethrog¬ 
raphy did not reveal a vaginal communication. 

At 15 months, clitoral enlargement was more pronounced (fig. 3). Urethros- 
copj’’ revealed a small, irregular vaginal opening at the junction of the middle 



Fig. 2. Case 1. Marked suppression of 17-ketosteroid everetion by cortisone 



Fig. 3. Case 2. External genitalia. Hj'pertrophied labia and clitoris, pubic hair, hjp 
spadic urethra; persistent urogenital sinus. 

and distal thirds of the urethra. A 4F ureteral catheter was passed into this 
opening a distance of 4 cm. Injection of 4 cc 40 per cent skiodan revealed a vagi 
cavity of approximately normal size; there was no reflux into the cervical ' 
Exploratory laparotomy disclosed a normal uterus and tubes, with attac 
gonadal tissue shown to be normal ovaries on biopsy. Palpation of the adie 
glands revealed no abnormalityL The abdomen was closed and the clitoris am^ 
putated. Convalescence was uneventful. 17-ketosteroid values were 14.4 an 
mg./24 hours (normal range less than 0.8 mg.). , 

Upon re-admission at 25 months, moderate acne and fine pubic hair were no 
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The height ivas 38^ inches (average normal 33.4 inches), weight 34 pounds (aver¬ 
age normal 25.7 pounds). The peripheral blood pressure was 104/68. Pre-treat¬ 
ment 17-ketosteroid levels were 12.3,15.9, and 11.5 mg./24 hours. Routine labo¬ 
ratory studies, including serum electroljdes, were normal. Cortisone acetate, 
25 mg. intramuscularly dail}'', was given for 8 days, during which period excre¬ 
tion of 17-ketosteroids dropped to 1.5 mg./24 hours (fig. 4); cortisone rvas then 
decreased to 25 mg. every other day. A further decrease to 12.5 mg. intra¬ 
muscularly every third day resulted in maintenance of l/-ketosteroid excretion 
at levels slightly higher than the normal range. The acne showed evidence of 
clearing during the third week of therapy but no change was noted in the pubic 
hair. 

Case 8. B. S., No. 190400, a white girl of 6 years, entered the University of 
Oregon Medical School Hospitals on July 15, 1950, because of masculinization 



Fig. 4. Case 2. Marked suppression of 17-ketostero\d e.vcrelion by cortisone 

and abnormal growth. Chtoral enlargement was noted at birth. Pubic hair ap¬ 
peared at 3 years and was followed by rapid growth and deepening of the voice. - 
Body height was 54)/^ inches (average normal 44.6 inches), weight 68 pounds 
(average normal 42 pounds). The peripheral blood pressure was 114/60. There 
was abundant pubic hair with female distribution. The labia majora were large 
and wrinkled. The clitoris, 4 cm. long and 1.5 cm. in width, exhibited a hj'^po- 
spadic deformit}’' nith a small urethral opening at its base. No vaginal introitus 
was present. No testes were palpated. Urethroscopy revealed no erddence of 
urethrovaginal communication. Cj'^stoscopj’" and excretoiy urographj^ I'evealed 
no abnormality. The bone age was 11 years. Exploratoiy laparotomj’" disclosed 
a normal uterus, tubes and ovaries (biopsy)-, palpation in the adrenal areas was 
unsatisfactory but did not suggest the presence of tumor. Adrenal exploration 
was carried out 14 daj^s later in the manner described for case 1. Approximately 
one-half of each hyperplastic adrenal gland was removed. Convalescence was 
uneventful. 

Re-admission 11 months later was occasioned bj^ psychic problems concerned 
vith the enlarged clitoris. The height was 57 inches, weight 74)4 pounds. Al- 
thoijg}i it appeared that the growth rate had been decreased somewhat by 
hemi-adrenalectomy, virilization was as pronounced as before. Acne was noted 
across tlie shoulders. Routine laboratorj>- studies were normal. The dail 3 ' 17- 
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ketosteroid excretion determinations were 15.2, 23.6 and 38 mg. Clitoridectomy 
was carried out. Cortisone therapy is contemplated but has not, as yet, been 
instituted. 

Case 4- J- C., No. 191146, a white girl of 3 years, entered the University of 
Oregon Medical School Hospitals on August 23, 1950, because of rapid growth, 
appearance of pubic hair, enlargement of the clitoris of 1 month’s duration and 
disco\'eiy of a left upper abdominal mass 10 days previousljL The patient ap¬ 
peared appi’oximately 2 years older than the stated age. Body rveight was 41 
pounds. The peripheral blood pressure was 128/100. A hard, slightly tender, 
somewhat nodular mass occupied the entire left upper quadrant of the abdomen, 
producing a visible bulge (fig. 5, A). A small amount of pubic hair rvas noted 



Fig. 5. Case 4. A, left upper quadrant mass, pubic hair, hj’pertrophied labia and ddouSj 
B, left retrograde pyelogram; normal left kidney displaced inferiorly by large a 


tumor. 


along vdth hypertrophy of the clitoris and labia majora. Separate urethra an 
vaginal openings were present. The bone age was 10 jmars. The chest x-ray'' 
negative. Vaginoscopy revealed a normal vagina and cervix. Eetrograde p}® 
lography showed a normal left kidney with marked downward displacement (o^ 
rectal examination the lower pole of the left kidney was palpable at the tip 
the examining finger!) due to an overlydng mass (fig. 5, B). Routine laboratoi) 
studies were normal except for mild anemia. 

Six days after admission, a large left adrenal tumor was removed tliroug^^^ 
transverse upper abdominal, transperitoneal approach. This incision 
excellent exposure and, after the posterior parietal peritoneum had been 
lateral to the splenic flexure of the colon, easy access to the blood suppb’ ^ ^ 

mass before mobilization was attempted. Since the left renal vessels ciosse 
the lower pole of the tumor, sacrifice of these vessels and removal of the noun 
left kidney was necessitated. Separation of the tumor by blunt and sharp 
section was easily accomplished but, in freeing the upper pole, a small rent "C 
made in its extremely thin wall and small pieces of grayish-red, friable tissue 
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were extruded, Tlie procedure was coinpleted u'ithout incident; convalescence 
was rapid and uneventful. The tumor measured 15 by 9 by 9 cm. and weighed 
770 gm. Pathologic studj^ revealed an adenocarcinoma of the adrenal cortex 
with focal hemorrhages, necrosis and invasion of vascular channels. 
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Fig. 6 . Case 4.17-ketostoroid excretion increased rapidlj' until death; cortisone therapy, 
ranging from small to massive doses, completely ineffective. 



Tig. 7 Case 4. Far advanced pulmonary metastases from adrenocortical carcinoma 

The patient grew 2 inches and gained pounds in the immediate post¬ 
operative period of 4 months. Pubic hair, after temporary thinning, became more 
prominent; the voice deepened. No change was noted in the clitoris, lilultiple 
pulmonary metastases were evident radiographically at 8 months. The patient 
vas re-adnutted for cortisone therapy 13 months after surgery. 

Control studies of total urinary 17-ketosteroid excretion averaged 66 mg./24 
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hours. Cortisone acetate, 25 mg. daily intramuscularly, was begun on 10-1-51 
and increased graduallj'- over a period of 49 days to a peak of 300 mg. daily (fig. 6). 
Dailj'^ 17-ketosteroid excretion increased rapidly but with rather wide fluctuations 
to an extreme of 464 mg. 3 days before death. There was no evidence of clinical 
improvement to be credited to cortisone therapjc Pulmonar}" metastases in¬ 
creased in size and number (fig. 7); the unfavorable course progressed to apath}', 
dyspnea, coma and death on the fifty-fifth day after therapy was initiated. 
Side-effects noted were slight rounding of the face, elevation of the peripheral 
blood pressure to 144/118 and mild glycosuria. Autopsy revealed extensive 
pulmonary, cerebral, hepatic and retroperitoneal metastases. 


DISCUSSION 


Three instances (cases 1, 2, 3) of female pseudohermaphroditism due to con¬ 
genital adrenal cortical hyperplasia, as evidenced by clitoral and labial hyper¬ 
trophy at birth, early appearance of pubic hair and acne, somatic and osseous 
overgrowth, elevation of total urinary 17-ketosteroid excretion and proven b) 
exploi’atory laparotomy and/or adrenal exploration, have been subjected to 
surgical (partial extirpation of the adrenal glands) or hormonal (cortisone acetate) 
therapy or a combination of these procedures in attempting to suppress excessne 
secretion of androgenic hormones. , 

Two patients (cases 1 and 3) derived little or no benefit from surgical remova 
of approximately one-half of the total adrenal mass in each case. Evidence o 
masculinization was persistent and progressive following surgery. Determina ioi| 
of the 17-ketosteroid excretion levels was valuable in demonstrating objeotnej 


the degree of androgenic hyperfunction. . 

Two patients (cases 1 and 2) showed prompt decreases in l 7 -ketosteioi ex^ 
cretion toward normal levels after institution of cortisone therapy. This c range 
has been accompanied by disappearance of acne, which may be mterpie ^ 
early evidence of suppression of the hyperandrogenic state. The period o o 
servation has not been sufficiently extensive to indicate whether or riot coni^ 
plete control of all aspects of the adrenogenital symdrome can be achieve , ^ 
is anticipated, however, that therapy with cortisone vdll prove superior to an^^ 
of the methods previously employed. No significant side-effects have been 
countered thus far, other than transient hypopotassemia and muscle vea' 
in one patient (case 2) which responded promptly to reduction in cortisone osa 


and oral administration of potassium salts. ., i 

Bartter et al. have suggested that the primary defect in the adrenogem 
syndrome with benign adrenocortical hyperplasia is a relative deficiency 
“sugar” hormone and postulate the following sequence: “1) lack 
hormone, 2) failure of normal inhibition of ACTH, 3) increased output of 
4) resulting increase of adrenal androgen.” Although this ^^Tothesis as n^_^ 
been completely verified by demonstrating increased production of AC ill m 
symdrome, it provides a logical explanation for the benefits gained from a 
ministration of cortisone. . _ 

The indication that benign adrenal cortical cells with androgenic yp 
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function 'vrere susceptible to suppression by hormonal means led naturally to the 
implication that malignant cells, originating in the same area and exhibiting 
the same androgemc properties, might also be vulnerable to similar influences. 
This hx-pothesis vras not supported by our experience tvith case 4. Although corti¬ 
sone dosages were increased up to massive levels (300 mg. daily), there was no 
clinical evidence of benefit nor was there any influence on the enormously in¬ 
creased excretion of 17-ketosteroids. 

The foregoing observations indicate, however, that the contrasting responses 
to a brief period of cortisone administration constitute an important diagnostic 
test in diflerentiating benign and malignant hyperfunction in a patient exhibiting 
the adrenogenital syndrome and may obmate the nece^ty for adrenal explora¬ 
tion where the diagnosis is in doubt. 

ST7UM.VRT 

Hormonal therapy with cortisone was more efiTective than surgical extirpation 
of portions of the adrenal glands in controlling the adrenogenital syndrome due 
to benign hyperplasia of the adrenal cortex. Elevated urinary IT-ketosteroids 
were promptly reduced toward normal levels. 

Cortisone therapy was ineffective in attempting to stippress metastases from 
an adrenocortical carcinoma in a patient exhibiting the adrenogenital syndrome. 
Elevated urinar}* 17 ketosteroids were unaffected. 

The contrasting effect of cortisone on urinary 17'keto5teroid excretion in 
benign versus malignant hj-perfunction of the androgenic elements of the adrenal 
cortex may be used as a means of differentiation. 

Steroid determinations were carried out under the supenision of Drs. Raymond 
Grondahl and John Xewman of the Department of Pathology. 

Cortisone for this study was generously provided through the courtesy of 
Drs. Leo Curtin and Elmer Alpert. Merck and Company. Rahway. X. J. 

Helpful advice from Dr. Lawson IXilkins regarding treatment regimens was 
gratefully received. 

Case 1 was referred by Dr. Carl Heller, case 2 by Dr. George Malliker, case 3 
bt' Dr. Don Rice. 

Lnivcrsity oi Orcgoi} Medical School, Portland 1, Ore. 
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INFARCTS OF THE KIDNEY 

JOHN S. FITZGERALD and PATRICK S. MULLINS 

Urologists have been showing an increasing interest in the medical diseases of 
the kidney. We can be of aid to the internist and he to us. The group of cases 
caused by sudden occlusion of the arterial supply of the kidney brings problems 
in diagnosis and treatment that are mutual. All too frecpiently the pathologist 
makes the initial diagnosis. 

IKCIDEXCE 

After Traube^ reported the first diagnosed case in 1856, man}’^ sporadic case 
reports appeared in the literature until Barney' and IMintz- in 19.33 presented 4 
cases and re^dewed 143 autopsy records in which renal infarction was reported. 
Most cases occurred between the ages of 30 and 50 years: 57.5 per cent uere 
males: Eighty-three per cent were seen and treated by internists. Cardiac 
disease was present in 95 per cent. The diagnosis had not been made in an} of 
these cases nor had a urologic study been made. 

In 1940, Hoxie and Coggins studied 14,411 autopsy records and found 2 
cases in wliich the diagnosis had been made clinically in only 2 cases. Of those, 
90 per cent were admitted to the medical sendee, only four were admihe o 
the urological service. Definite cardiac lesions were found in 76 per cent. 
infarcts occurred in 25 per cent. Rheumatic heart disease was present in > 
coronary occlusion with mural thrombi in 29, bacterial endocarditis in 20 an 
arteriosclerosis in 24. 

Regan and Crabtree'* reviewed the hteratui’e e.\'tensively and added 4 cases 
of their o^\^l. They grouped these cases culled from the literature into 
groups: 1) Those reported on a basis of clinical and autopsy findings; " 
based on clinical findings plus urologic e.xamination. By this ingenious me 
they brought out clearly how important urological study is as an aid to diagnosis 

PATHOLOGY 

The classification of Regan and Crabtree is simple and useful. Aiteria 
infarction; venous infarction; traumatic infarction. j 

This paper vdll be confined to arterial infarction as we have not encoun er 
venous or traumatic infarction. Allen^ states: “The acute ischemic in 
chai'acteristically wedge-shaped with the base of the triangle at the cap- 
yeUow to 3^elloMsh-gray, and u.suall}'' with a hemorrhagic border. > m 
isolated infarcts occur in the same kidney or the individual infarcts may coa^ 
to the extent of being indistinguishable from cortical necrosis of the ki nc}. 

Read at annual meeting, Northeastern Section, American Urological Assooi- 
aboard the S.S. Ocean Monarch, October4-10,1952. . Vn-AHirsch- 

• Traube, L. : Tiber den Zusammerhang von Herz and Nierenkranklieit. iseni 
wald, 1856, p. 77. 

- Barney, J. D. and Mintz, E. R.: J. A. M. A., 100: 1-6, 19-33. 

^ Hoxie, H. J. and Coggin, C. B.: Arch. Int. Med., 65: 587-594,1940. 

^ Regan, F. C. and Crabtree, E. G.: J. Urol., 69: 981-1018, 1948. --9 

5 .Allen, A. C.: The Kidney. New York: Grune and Stratton, 1951, PP- 466-4^/. 
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“In the healed state, the infarcted area appears as a deeply depressed area 
with the capsule usuallj' increased in thickness, highlj’^ vascularized, and strongl 3 '^ 
adherent to the capsule in the area of infarction. The altered appertaining 
arterj^ leading to the area maj’’ be identified in man}' instances. The scar of the 
infarct may be irregularly calcified. Occasionally, the residuum of an infarct is 
ci'stic, secondar}' to liquefaction degeneration of the infarcted tissue in the earl}' 
stage. 

“The hemorrhagic infarct almost alwaj's takes the form of hemorrhagic 
necrosis of the entire kidnej", such as occurs in the newborn, after thrombosis 
of the renal vein.” 

CASE REPORTS 

J. R., a man aged 38, was admitted to the hospital November 28, 1946 com¬ 
plaining of severe pain in the abdomen over the area of the left kidnej' of 1 
da}’’s duration. He had had two preidous admissions; the first 5 weeks prior 
for a disturbance in the blood supplj' of his legs. This cleared up and was aided 
enough bj' epidural blocks that he was discharged 8 daj's after admission. A 
week later he was re-admitted ^vith epigastric distress and tarr}' stools. A workup 
revealed a chronic duodenal ulcer. The white blood count was elevated ranging 
from 15,400 to 24,850 on 5 e.vaminations. For one daj' he had pain accompanied 
b}' rigiditj' of the right rectus of such degree that perforation of the ulcer was 
considered, but surgeiy was never performed as the s 5 Tnptoms ameliorated 
during the period of observation. The general course showed enough improve¬ 
ment on an ulcer regimen to warrant discharge 21 days after admission. 

Four days later the left renal pain occurred. This was severe without much 
radiation. There was tenderness of considerable degree in the left costovertebral 
angle. The urine revealed 1 plus albumin, 5 red blood cells and an occasional 
white blood cell per high power field. The excretor}' urogram was of interest. 
The right side was entirelj- noimal. The left filled well but the lower half and 
lowest calj-x presented a narrowing that amounted to just a thin line of the 
dye. A retrograde pyelogram performed bj' gra\'it 3 '' duplicated this. The kidne}' 
pelvis was distended under pressure and the lower half filled quite normallj'. On 
the empt 5 dng picture the narrow line reappeared. The cause of this phenomenon 
is still unexplained. Culture and stained smear of the urine were negative. 

A diagnosis of multiple infarcts of the kidne}' was made and nephrectom}' 
performed without incident. The kiduej' was normal in size; manj' old and recent 
infarcts or abscesses studded the surface. No frank pus was noted on cross sec¬ 
tion. The microscopic study revealed small microscopic abscesses which seemed 
to be passing up collecting tubules. 

The clinical course was smooth and the patient was discharged 10 daj's post- 
operativeh- onh' to be re-admitted a month later in respiratoiy distress with 
rapid, soft pulse. Despite supportive therapj' he e.xpired 6 daj's later. This, in 
all, was 5 weeks after the nephrectomi'. 

Ihe postmortem examination revealed a pulmonaiy embolus. The auricular 
appendages contained some old partially organized thrombi. The duodenal 
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ulcei was healed with a good deal of fibrosis and adherent to the pancreas, 
Scattered throughout the right kidney were multiple thrombi with hemorrhagic 
infarcts. The spleen revealed an old infarct. 

If we reconstruct the picture ivith the aid of the autopsy it is logical to as¬ 
sume that an infarct of the right kidney occurred on the earlier admission and 
was suspected to be a perforated ulcer. The left nephrectomy accomplished no 
useful purpose and further weakened the patient’s reserve. 

A. A., a woman, aged 49, was admitted April 1, 1947, acutely and seriously 
ill. She had severe pain in the abdomen and the left side of the back. The ad¬ 
mitting diagnosis was rheumatic heart disease with failure. The pulse was 110, 
regular. The heart w’as enlarged to t\rice its normal size. A loud sy^stolic murmur 
was heard over the entire precordium. The electrocardiograph revealed advanced 
myocardial damage with pericarditis. 

There had been 4 pre^dous admissions for rheumatic heart disease. One j'ear 
prior to the present admission she had a urologic study performed by another 
urologist. The excretory urogram showed reduced flow in each kidney, other¬ 
wise normal. The retrograde pyelogram showed a slight enlargment of the right 
kidney pelvis and blunting of the calymes. 

She was seen by us the day after admission. The pain had been sudden in 
onset radiating down the left side in characteristic renal distribution. It was 


accompanied by vomiting. Upon examination a well developed and well nour¬ 
ished seriously ill female was noted. She was cyanotic, dehydrated and toxic. 
The left kidney was tender but not palpable. Tenderness was present over the 
liver and over the left lower quadrant in a lessened degree. 


The urine was dark amber, 1.015, 2 plus albumin, no sugar, 2 plus acetone, 
occasional red blood cells and 10 white blood cells per high power field and 
many hyaline and granular casts. A leukocytosis of 16,800 was present of which 
14 w'ere non-segmented, 74 segmented, lymphocytes 12. The hemoglobin uas 


84 per cent wdth 4,420,000 red blood cells. 


The excretory urogram re\maled faint visualization on the right, but none on 
the left. A cystoscopy was performed. The left ureteral orifice was swollen, 
the right normal. Drip was slow from each kidney. Culture was negative. The 
right pyelogram revealed slight hydronephrosis and blunting of the calyces. The 
superior calyx on the left side was cut off and the kidney depressed. Renal ex¬ 


cursion was reduced on the left, normal on the right. 

For 3 days following cystoscopy the patient showed definite improvemen 
with lessening of the pain and tenderness and the vomiting. On the follomng 
day she went into complete collapse which required emergency'' treatment. 
course here was progressively downhill. Icterus developed and became very 


marked terminally. She expired 21 day's following the onset of symptoms. 

The postmortem examination revealed marked evidence of rheumatic 
disease. In the thoracic part of the aorta vi'ere a few athermatous streaks an 


plaques but this was only of moderate degree. In the abdominal aorta the lumen 
was completely' occluded by a thrombus which extended from a point about 



IXFAKCTS OF KIDXEY 


355 


cm. below the renal arteries down to tlie bifurcation of the aorta. The left com¬ 
mon iliac arterj' was patent. The thrombus on the right side extended down 
through the common iliac into the external iliac and femoral arteries and ex¬ 
tended bevond the point of resection. In the abdominal aorta the thrombus 
was red to brown and ciuite soft but was moderately adherent. In the right 
common iliac there were areas in the thrombus which nere soft and almost 
fluid. In the distal part of the iliac arteiy and in the femoral artery the thrombus 
became pale, narrow and almost threadlike, having a diameter of only 0.2 cm. 
The lumen at this point was quite narrow and there was apparently no space 
for blood flow here. The threadlike thrombus was moderately adherent on the 
one side. The thrombus did not e.xtend into the hr-pogastric arten*. 

The left renal arterj’ was eompleteh' occluded br' a dark red thrombus for a 
distance of 2 cm. along its course extending proximally from the junction of 
the artery ndth the kidney. The capsule stripped easily revealuig an extensive 
infarct of the kidney extending piimarily from the upper pole but continuing 
down the outer border on the anterior and posterior surface. The dimensions 
of this infarct were approximately 10 by 6 cm. and e.xtended through the full 
thickness of the kidney. Its color was a deep red to hght bromi and in some 
areas was almost a canary r’ellow. The consistency was soft and doughy. Xo 
lesion was seen of the calyces, pelves or ureters. The right kidney was some¬ 
what smaller than usual. Near the midpoint of its convex or lateral surface was 
a deep scar which was 5 cm. long, 1.3 cm. wide and 0.6 cm. deep. This scar has 
a pale, rather granular base and almost dirdded the kidnej* into two parts. A 
similar smaller scar was present on the anterior surface and measured 1.8 bv 
1 by 0.6 cm. Sections showed these scars to have a base of gray finn fibrous tis¬ 
sue. The intervening kidney was quite smooth and showed no ob\'ious lesion in 
any part. The pehds dirdded into two equal parts and a separate ureter came 
from each part. This pehds dirdsion was only superficial or partial and did not 
constitute a double kidney. The two ureters e.xtended halfwa 5 ' to the bladder. 

Section of the infarct in the left kidnej' showed complete necrosis with only 
faint skeletal outlines. There was a narrow zone of intact but congested paren- 
chj-ma at the apex of one pjTamid. Adjacent parenchjuna showed marked 
congestion but there was no periphery- of leukocvdes. 

^licroscopic study of the right kidney showed that the scar had a center of 
hyalinized coimective tissue and a periphery of very scarred kidney parench^una 
containing partially or completely hyalinized glomeruh and scarred very atrophic 
tubules. The area was heavily infiltrated by IjTnphocj’tes. Adjacent kidney 
showed marked congestion and several areas heartly infiltrated by hmiphocvtes 
and contained scarred glomeruh and atropliic scarred tubules. 

The thrombosis in the aorta was interpreted as occurring later than the 
renal infarcts, most likely at the time when the collapse occurred. The kidnevs 
shon ed the scar of old infarcts as well as the current one. 

This patient’s condition was so critical that surgerv was never feasible if 
indicated. 
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DIAGNOSIS 

Infarcts of t]ie kidney occur usuallj’’ in cardiac patients. A case of knora 
heart disease shouid alert the urologist. Concomitant signs often predominate 
and infarcts are only part of the picture in man}'- instances. 

Pain is the outstanding sj'-mptom. It is sudden in onset, severe and prostrat¬ 
ing. It is localized to the kidney region, being most marked in the costovertebral 
angle and upper quadrant of the same side. It is interesting to note in most oi 
the reported cases, that pain is referred to the thigh, if referred at all. The pain 
lessens daily and usuall}’- subsides in 7 to 10 days. Localized tenderness and 
loin rigidity are marked at the onset and gradually disappear. 

Temperature elevation is slight in sterile ischemic infarcts, high and oscil¬ 
lating in septic ones. 

Leukocytosis is the rule. In our cases it r’-aried from 12,000 to 25,000. 

Albuminuria of moderate degree is a persistent sign both in our cases an 
those reviewed in the literature. 

Microscopic hematuria is usual. The lack of gross hematuria was surprising. 
In venous thrombosis it is severe. 

The excretory urogram is the most useful single aid. Visualization on t e 
noi-mal side with absence of function on the involved side is strong evidence 
of infarction. As healing occurs, function returns and will be recorded on t e 
excretory urogram. 

At cystoscopy failure of the function tests is confirmed. Urine culture is 
usually sterile. A normal pyelogram without obstructive signs with nonvisua iza 
tion on the exci'etory urogram is very strong evidence. a l of 

Aortography has not been used. It is usually unnecessary but shoul ® 
great help in certain instances. Parke Smith® has demonstrated that an m aic 
can be diagnosed accurately by the characteristic sudden termination of aitenes 
in region of infarcts i\’ith an area of avascularit}’’ between their termma i 
and the renal capsule. Cedermark et al.'^ used the procedure to diagnose an o ^ 
scure case of total infarction months after it occurred and was able to gn 
relief by nephrectomy. 

We have not encountered hypertension as a result of this condition. 

In our cases the differential diagnosis was confused Avith renal calculus, acu 
cholecj'stitis, perinephric abscess, perforated ulcer, and mesenteric thiom o 


TREATMENT 

The majority of these cases are best treated siunptomatically AA’ith 
attention to the underlying cardiac condition. Often the poor condition o i 
patient demands this. Even a total infarction, if sterile, heals by autonep 
tomy. The possibility of another lesion occurring in the opposite kidney 
conservation of all renal tissue that remains. The accompaitying and 
lying pathology renders a grave prognosis regardless of the fate of the ren 
infarct. 


® Smith, P. G., Rush, T. W. and Ev,ans, A. T.; J. Urol., 66: 145-152, 1951. 
1 Cedarmark, J., Lindblom, K. and Herschen, F.; Nord. IMed. (Hygiea), 
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1941. 
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Surge!}", which is almost invariably nephrectomy, is indicated for septic 
infarcts and venous thrombosis. If hypertension develops, or persistent and 
unrelieved pain occurs, re-evaluation is necessary and surgery probably indi¬ 
cated 


SlIMJIARY 

Two cases of infarct of the kidne}" have been presented along vnth a review 
of the literature. 

Diagnosis is facilitated by urologic study. 

Treatment is usuall}" conservative and expectant. 

It is the opinion of the authors that the lesion occurs more frequently than 
is diagnosed. 

364 Genesee St., Utica 2, N. Y. 
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CALYCEAL DH^ERTICULA OR PYELOGENIC CYSTS 
ROLLIN G. WYKENS 

A recent discussion with some of my urologic colleagues brought out the 
fact that calyceal diverticula or pyelogenic cysts are generally little understood 
and to some they appear to be a totally unfamiliar entity. One urologist admitted 
that he had never heard of them, but on observing illustrative roentgenograms, 
remembered having seen similar lesions which he did not understand. I wonder if 
this may not be the experience of others? 

One hundred years ago, Rayer described and called the condition “Kystes 
Urinaires.” Very'’ few reports have appeared subsequently in the literature. 
The terminology of this and related entities has been confusing. A calyceal 
diverticulum or pyelogenic cy'^st is an epithelial lined cavity in the kidney situated 
peripheral to a calyx and connected to it by a narrow isthmus. The epithelial 
lining is continuous with that of the calyx. They have been termed, correctly or 
incorrectly, calyceal diverticula, pyelogenic cysts, cysts urinaries, partial hs'dro- 
nephrosis, encysted calculus, intrarenal cyst, hydrocalycosis, calyceal or rena 
pocket and others. They have been erroneously called hydrocalycosis. Hydro¬ 
calycosis infers dilitation of a renal calyx secondary to obstruction of its m- 
fundibulum. In case of calyceal diverticula, except for a small communication 
with the dir'^erticulum, the caly'.x otherwise is normal except in cases of concomi¬ 
tant calyceal disease. , 

In 1932 Damm first termed this lesion pyelogenic cyst. In 1941 Prathei use 
the term calyceal diverticulum and pointed out that transitional epitheium, 
similar to the lining of the calyces, lined these areas. This is in contradistinction 
to the single layer of flattened cuboidal cell lining found in solitary C 5 mts. ^ 
differential point cannot be made in all cases. Weju’auch and Fleming descri 
a hydrocalyx with epithelium thinned to a one, cuboidal cell layer. This cou 
conceivably happen to calyceal diverticula. , 

Though not absolutely proved, these diverticula are probably congeni a 
in origin. One must consider the possibility of acquired cavities being forme a 
epithelialized when abscesses or hematomas empty into the calyceal system. 
Many authors differentiate these diverticula from renal cysts that ruptuic in 
a calyx and attempt pathologic differentiation by a study'' of the epithelial 1™™^ 
Foley, in a discussion of a paper by Sterner, Peterson and Ikeda, ques lone 
the possibility of their representing localized dilatations of one of the collecting 
ducts emptying into the calyx. 

Many of the reported cases presented symptoms, the more common being P‘‘i''| 
in the region of the involved kidney’^, colic and hematuria due to renal calcu i 
symptoms of infection. These cyst-like cavities tend to harbor infection an 
form calculi due to poor drainage. One case reported by Winsbury-White a 
hematuria due to hemorrhagic inflammation of the wall wdthout associa e 
calculi. Braasch points out that many pyelogenic cysts do not cause symptoms 

Kead at annual meeting, AVestern Section, American Urological Association, Pasadena, 
Calif., May 20, 1962. 
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and are only discovered during the course of routine pyelography. He also reports 
that calyceal cysts are usually small. 

Operation may be indicated when symptoms are present. The best treatment 
is a segmental resection of the immlved kidnej" or, as advocated by Prather, 
excision of the projecting cyst wall and approximation of the walls of the cyst, 
or dilatation of the communication with the calyx by means of a nephrostomy 
tube, closing the cyst wall snugly about the tube. 

Many of you have undoubtedly encountered this lesion in your practice, 
probably as an incidental finding during roentgenologic investigation. I believe 
thej'^ are more common than the paucity of the literature would lead one to 
believe. I wish to present 5 case reports of patients whom I have seen in the past 
2 years. None of these have come to operation. Some fall into the classification 
of incidental findings. 



Fig. 1. Case 1. A, retrograde pyelogram showing calyceal diverticulum, right kidney. 
Small arrow sho^%s communication with upper calyx. B, retrograde pyelogram made with 
more forcible injection of medium, better visualizing calyceal diverticulum communicat¬ 
ing a ith upper calyx right kidney 

CASE REPORTS 

Case 1. All 8 j’^ear old girl suffered from at least three attacks of urinary tract 
infection in the past 5 years. Two of these attacks were severe and were associ¬ 
ated with chills and fever. The last attack was unusually severe and the mother 
volunteered the information that left renal pain and no right kidney pain was 
a prominent sjmptom. 

When I first saw the child she xvas asjnnptomatic and the general e.xamination 
was essentially negative. A voided urine specimen revealed onlj^ the microscopic 
findings of an occasional pus cell and a few Gram positive diplococci on stain of 
the sediment. A plain roentgenogram of the kidnej^s, ureters and bladder revealed 
normal kidney shadows and no extraneous shadows along the course of the 
urinary tract. Excretory urograms showed good function in both kidneys, and a 
gro.ssly normal upper urinary tract. ’ 

Cystoscopy proved that the bladder and urethra were normal. Pvelo-uretero- 
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I first saw the patient in consultation at the Iving County Tuberculosis Hos¬ 
pital in June 1951. At that time the perineal fistula was rapidly closing without 
specific therapy. Except for mild urethral pain and urinary frequency, the pa¬ 
tient had no complaints. He denied having had any particular pain in either 
kidney area. A voided urine specimen injected into a guinea pig was reported 
positive for tubercle bacilli. C 3 ^stoscopy on two occasions revealed C 3 'stitis of the 
trigone and vesical neck; moderate contracture and rigidity of the vesical neck; 
the cavity of a large diverticulum at the base of the prostatic urethra and a 
bulbomembranous urethral stricture. Study of urine from both kidney pelves 
was negative for microscopic, routine cultural findings and guinea pig inocula¬ 
tion, on both occasions. A plain roentgenogram of the kidneys, ureters and 
bladder was negative. Retrograde pjmlograms revealed a small calyceal di- 



Fig. 4. A, case 4. Retrograde pyelogram showing small diverticulum com 
with otherwise normally appearing middle calyx right kidne 3 ^ B, case 5 ^ 

gram visualizing small diverticulum communicating with one of right middle cap c 


verticulum distal to and communicating with the lower, otherwdse norma ap 
pearing calyx on the right side (fig. 4, A). A delayed 10 minute roentgenogra 
showed no retention of medium in the right kidne 3 L ■ l m 

This case presents a patient mth an as 3 ’^mptomatic calyceal diveiticuu^^ 
discovered on routine investigation of the upper urinary tract. It presen ^ 
interesting differential diagnosis. I feel reasonabty sure that it does repiesen 
calyceal diverticulum in view of the negative laboratory findings. The 
genographic findings do not suggest tuberculosis. The tubercle bacilli an 
voided urine undoubtedl 3 '^ originated from the prostate. _ . 

Case 5. A 33 year old physician for the first time suffered from 
quency, burning on urination, fever and terminal hematuria. P 3 nivia, er}" 
C 3 dui'ia and bacilluria, due to Gram negative bacilli, were found on unna 3 ^ 
His acute s 3 mptoms rapidly subsided on sulfonamide therap 3 q but mild p 3 'hi'' 
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persisted. A plain roentgenogram of the kidnei's, ureters and bladder ■was normal, 
and excretory urograms revealed a small calj'ceal diverticulum coming off the 
tip of an otherwise normall 3 ' appearing, middle cal 3 W of the left kidne 3 ’- (fig. 
4, B). C 3 'stoscop 3 ’ and retrograde p 3 ’’elograms were negative except for the 
diverticulum demonstrated on excretor 3 ' p 3 'elogi‘ams. Urine specimens from 
each kidne 3 ' pehds were microscopicall 3 ’' and bacteriologicaIl 3 ^ negative. The 
P 3 ’uria completel 3 ' cleared on more prolonged therap 3 ’’, and to m 3 ' knowledge, 
this patient has had no further urologic difficult 3 '' for the past 2 3 'ears. 

This again represents an incidental finding of a small cal 3 '’ceal diverticulum 
found on routine inA'estigation of a rather persistant ■urinar 3 ’^ tract infection. 
It could be an etiologic factor in his infection. Observation was advised. 

DISCUSSIOX AXD COXCLUSIOXS 

With humbleness, I present these case reports. The 3 ’’ are incomplete, as I har'e 
no surgical or pathologic findings to gh'e 3 mu. I merel 3 ’' ■u'ish to call to 3 ^ 001 ' at¬ 
tention that the entit 3 ’- of cab'ceal dir'erticulum or P 3 'elogenic C 3 ^st e.xists and 
probabb' is common enough so that aU of us will encounter several examples in 
our practice. 5 »Ian 3 - of these findings are of no clinical significance except from 
the standpoint of differential diagnosis. ]Mau 3 ' produce no S 3 Tnptoms. Some of 
m 3 ' cases fall into tliis categor 3 '. One cannot determine whether or not infection 
was the result of these C 3 'st-hke ca'V'ities. At least the infections did not persist 
and so far have not recurred. Stones do tend to form in them, as was probabl 3 '^ 
so in two of m 3 ' cases. 

Fuiall 3 ', I have used the terms p 3 'elogenic C 3 'sts and cal 3 ’'ceal diverticula s 3 'non 3 '- 
moush’. I think the 3 ' are both good, and I will leave the problem of choosing 
the more correct to some official committee on urologic nomenclature. 

1503 Medical Denial Bldg., Seattle, Wash. 
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NEPI-IROCOLONIC FISTULA: A DUAL CASE STUDY 

MILO ELLIK AND JOHN GETZ 

I' rom the Department oj Urology of the Los Angeles County Harbor General Hospital and Ik 
Medical School of the University of California at Los Angeles 

IVlien a fistula develops between the kidnej’’ and the colon it is usually due to 
perinepliritic infection. This somewhat unique syndrome is ordinarily attributed 
to eroding calculous disease, perinephritis, or tuberculosis. The first of these 
ajjpears to be t.he most common, but all represent similar lesions. Modern uro¬ 
logical acuity, assisted by better diagnostic aids, has produced most of the rela¬ 
tively few recorded cases within the last 20 years. It is reasonable to assume that 
there have been many not recognized, or at least not reported. The paucity of 
such reports, however, seems to indicate an impressive rarity. This fact, that 
few urologists are privileged to see this uropath^y, prompts this jrresentation 
of two cases recently seen simultaneously, with an outline of the problems en¬ 
countered in diagnosis and management. 

Nephrocolonic oi' renocolic fistula was described b)' Hippocrates. In 1931 
Mertz found 29 cases in the literature and added two of liis own. His earliest 
report dated back to 17G7. In 1933 Vermooton and McKcown found 2 cases 
apparently overlooked by IMcrtz and added one of their own. Wesson repoitc 
three in 193S and a year later Ratliff and Barnes added eight more, includmg 
two now ones. Rohrer prosonlcd one in 1947, and the latest review by Findaj 
in 1949 included eight more. The two offered here make a total of 56 rcpoitc 
fistulas of this tj'pc. 

Previous writers ha \’0 believed this lesion to be the result of chronic rena 
inflammation producing a perirenal abscess which ultimate^ ruptured into ic 
colon. It is generally agreed that such a communication is a sequel to a suppum 
five renal process, perinephritis, or jjerinej^hric abscess. Erosion and rupture 
into the bowel occur either directly or indirectly through an adjacent suppum 
tivc process. This is the most common reno-visceral fistula because of a 
anatomical predisposing factor in that region. Approximately one-third o 'C 
airterior surface of the kidney lies in intinrate contact with the colon. The peu 
torrcal reflections are such that esseirtially direct contact between the ki 
and the colon exists in a limited area. In practically all cases the fistula 'as 
occurred through the cortex fi-om a calj'x rather than from the renal pey ■ 
The primary disease seems to have been universally’’ in the kidney’, and ciosio" 
from the bowel into the kidney’ is virtually’ unknown. None was of 1 ! 

origin, and Wesson in his discussion aptly’ reasoned that it would be as d' c 
for a renal cancer to break through into the colon as for prostatic cancer to pc"C 
trate Denonvilliers’ fascia into the rectum. 

Historical study’ of patients wit.h nephrocolonic fistulas invariably revea s ’ 
recurrent long-standing disturbance of the urinary’ tract. A classical pciiucpu|^ 
abscess, pointing in the flank, may’ seemingly dissolve, to be followed by 'U 

Read at annual meeting, Western Section, Ameriean Urological .-Vssociation, 1 as.idca-. 
Calif., i\ray 21, 1052. 
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appearance of blood, pus, and urine in tlie stools. Pneumaturia, finding of 
vegetable matter in the urine, or passage of urinary calculi may be observed, 
and intermittent colic may be a feature. There may be sj-mptoms referable to 
irritation of the psoas muscle or the diaphragm. Frequency’ and dysui'ia maj^ 
occur with pjniria and hematuria. Debility, ndth limited local symptoms and 
urinary changes mar' add to the diagnostic confusion. The pjelogram can be 
the first er'idence, and it is well to remember that modern antibiotics and chemo¬ 
therapy maj' modify the clinical picture bej'ond readj' recognition. 

The exact diagnosis usually depends upon r'isualization of the fistulous tract 
by pyelographic means. ^Ten the fistula drains well the involved kidnej cannot 
be overdistended, since the medium readily escapes into the colon. The cj'sto- 
scope usually reveals chronic cystitis rnth infected urme. Excretory urography 
is unreliable, and the opaque enema has been of value in onh' 3 cases in the 
literature. Sometimes the only evidence may be chronic sepsis and unexplained 
diarrhea. 

Treatment often requires initial drainage of the perinephric infection and 
subsequent removal of the involved kidney. Writers have stressed the importance 
of ligating the fistulous tract, but it is probably of minor importance, and the 
bowel, once detached, should close spontaneously. Operative mortality was 
reported as an impressive 33 per cent prior to the antibiotic era, but surely is 
much less now. 


C.4SE REPORTS 

Case 1. A 62-3'ear old white woman entered the hospital because of left lumbar 
pain and swelling, nausea, and vomiting. There was progressive debUitr’- of 2 
weeks’ duration, associated with bladder sj-mptoms. The urine was said to be 
thick and j'ellowish. Her past historj' included 25 j'ears of sporadic urinaiy 
sj'mptoms, described as tj'pical bladder irritation, and recurrent painful swellings 
in the left renal area. She had a persistent heary feehng in that region and had 
lost some weight. She had complained of fatigue, anemia, and the abnormal 
nvme for the last 3 or 4 j'ears. Her past medical history was otherwise of no 
interest, and the famih' history only iir that both parents had died of renal 
disease and that several of their eleven children had suffered some kind of “kidney 
trouble.” 

Examination revealed a chronicallj' ill woman, u'ith a slight fever, a mod- 
erateh' rapid pulse, and no elevation of blood pressure. There was an easilj' 
palpable left lumbar mass, quite tender and fluctuant. Urinalj’sis showed albumin, 
pus and a few red cells. The culture was negative. The serologr* was negative, 
the hemoglobin 9.5 gm. and the white count 17,000. Urea nitrogen was 60. 
Excretoqv urographr' proved unsatisfactory, but the scout filnr (fig. 1) indicated 
two small branched calculi in the superior and inferior cah'ces of the left kidnej*. 

Cystoscopj' showed chronic cj'stitis with hj’pertrophj* of the detrusor muscle. 
Normal urine and excellent function were found in the right kidnej*, but a thick 
purulent drainage was seen from the left ureteral orifice and no indigo carmine 
appeared from that side. No residual urine was found in either renal pelvis, 
llctiogradc pyelogiairhj* suggested a reasonablj* irormal upper urinary tract on 
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the right side, but with some ureteropelvic obstruction, thought to be congenital 
The left kidne}" pelvis accepted 30 cc of skiodan without any pain, and a reno- 
colic fistula was demonstrated (figs. 2 and 3) as the dye was seen to escape 
into the colon from the upper pole of the kidney. 

Surgical drainage of the left perirenal space released more than 200 cc of 
frank pus, from which Proteus \Tjlgaris ^Yas grown. There was noticable sub¬ 
jective improvement, Avith disappearance of fever and a gain in weight. Attempts 
to demonstrate the fistula further by injecting skiodan into the sinus in the 
flank were unsuccessful, as Avere also skiodan enemas. One month after drainage 
of the abscess aortograph}’' produced a normal Amscular pattern in the right 
lddne3’’, while the left indicated a scanty blood supply" Avith the meagre blood 
Amssel cast more AA'idelj’’ separated than usual (fig. 4). The right kidney was then 
e.vplored and reA''ealed adhesive bands distorting the ureteropebdc juncture. The 



Fig. 1. Case 1. Showing small branched calculi in calyces 

pj^elo-ureterotysis and nephrostomy on that side required another month o 
convalescence, after AA^hich a left nephrectomj’- aa^s done. , 

The left kidney aa^s found denselj'^ adherent and fi.\ed to the J 

tissue, but no fistulous tract could be definitely outlined. The pathoOo'c^ 
report Aims as folloAA's: “Grossly the kidney is irregularly lobulated and were^ 
by a thick layer of fat. The fat extends into the lobulations along wit som^ 
fibrous tissue I’eplacing most of the renal parenchjmia. The cut surface con 
manjr softened areas AA^hich are yellowish-gray in color and occasional^ 
rhagic. A tract, approximately 5 mm. in diameter, smooth and irregulai, ex e ^ 
from the tip of a distorted upper caijrx through the upper pole of the 'i 
(fig. 5). Sections of the kidnej’" in the region of this fistula reAmal marked 
tion and almost complete replacement of renal parencbjona b}' fibrous i 
containing several large granulomata and manj’' acute and chronic inflamma 
cells. The fistulous tract is lined by flattened concentric strands of fibrous tis 
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Fig. 2. Case-1-. Left pyelogram-sliQivs fistulous communication from upper pole of kid¬ 
ney to splenic flexure of colon. 



r j- 

Fig. 3. Case 1. Lateral view of left pyelogram 
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which contain numerous capillaries, and are heavily infiltrated with lympho- 
cytes. The granulomas have large necrotic centers surrounded by an epithelioid 








Fig. 4. Case 1. Aortogram showing normal right renal arterial distribution and disto 
eft renal arterial pattern. 



Fig. 5. Case 1. Surgical specimen showing almost complete replacement of mn^P^ 
ch}'ma by fatty and fibrous tissue. Fistulous tract through upper pole is 
arrows. ^ 

laj'^er and a dense thin fibrous periphery. No tuberculous giant 
no acid-fast bacilli found. The remaining renal parenchyuna is heavily in 
ndth Ijonphocjdes; there is marked intimal and medial thickening of 
and large vessels, and in some instances the lumen is virtually^ eliminate 
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are scattered clusters of hyalinized glomeruli and dilated tubules contammg 

A pLtoperative fecal fistula developed, but gradually closed vithin 6 weefe. 
Antibiotics were administered daily tiiroughout her entire hospitahzation. The 
blood urea nitrogen fluctuated vddely between 22 and 77, finally stabilizing at 
about 27. The urine consistently showed pus, and the culture was proteus. 
Acid-fast stains were always negative. The patient appeared clinicaUy well 
when last seen, some 5 months after the original admission. 



Fig. 6. Case 2. A, note ewdence of injury and extravasation at lower pole of left kid 
ney. B, retrograde left pj-elogram during diarrheal phase, showing no evidence of fistula. 

Case 2. A 28-year old white housewife was injured in a motor accident. Thrown 
violently under the steering wheel, she lost consciousness momentaril 3 ’^, and 
then felt a severe pain in the left flank. The first urine passed was veiy bloody, 
and subsequent voidings continued so, with some small clots. X-raj^s revealed 
no fractures. Her past histoiy included pj-^elitis during her first pregnanctq but 
not the second. Retrograde pj'^elograms made during this complication of preg- 
nancj’ had shown nothing e.xcept the usual dilatation of the pelves and upper 
ureters. Following the present admission the left flank remained quite painful 
for 2 days, but finally resolved into a dull ache. Ureteral colic was not marked, 
fever reaction was minimal, and her general condition remained good. Urological 
consultation was requested on the eighth daj' because of persistent hematuria 
and because excretory urograms indicated an injurj' to the lower pole of the 
left kidney. Retrograde pyelography corroborated this (fig. 6, A), but no real 
ma^s ever developed in that area. Despite some difference of opinion, surgery 
nas deferred in favor of so-called conservatism. The patient remained under 
constant hospital surveillance. Gross hematuria continued briskly for 2 weeks, 
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the urine then becoming clear but with microscopic blood. The clinical picture 
seemed to indicate a spontaneous healing. On the twenty-third day after the 
accident a peculiar type of diarrhea occurred, accompanied by fever rising to 
104F, rapid pulse, malaise, and marked apprehension. The flank findings were 
unchanged. There seemed to be no evidence of a food or bacterial sensitivity, 
laboratory tests of the stool were not helpful, and standard therapy failed to 
control the Avatery evacuations which at times were too numerous to tabulate. 
Since Ave believed that there must be some relation betiveen the renal injury 
and the diarrhea, test doses of methylene blue by mouth and indigo carmine 
intraAmnously Aimre given. Both dyes appeared in copious amounts in the bowel 
moA'^ements. It appeared obAuous, therefore, that urine Avas reaching the intestine, 
and that the diarrhea A\ms essentially urinaiy drainage. Ketrograde pyelography 
(fig. 6, B) and enemas failed to outline the fistulous tract, and the urine remained 
grossly normal AA'ith the number of erythrocytes decreasing. This inspired the 
belief that the renal pehds did not connect directly Avith the boAA'el, but that the 
fistula led from the ruptured cortex through a perirenal hematoma into the 
colon. The diagnosis of nephrocolonic fistula AA'as made, eAmn though the com¬ 
munication could not be radiologically shoAA'n. A conservatiAm course Aias sti 
folloAved and antibiotics seemed eventually to control the situation, the diarr ea 
ceasing completely after 12 days. The patient AA'as discharged after a tota 
hospitalization of 6 Aveeks, and AA'as apparently entirely Avell. 

During the next six months, at almost monthly interA'als, there occurre 
similar attacks of diarrhea, fever, malaise, and left flank pain, at Avhich times 
the blue dyes Avere giA'en her and appeared in eA'ery AA'atery stool. As the diarr 
came under control AA'ith antibiotics the dye appeared only in the voided urine. 
Further judicious attempts at radiological demonstration of a fistulous rac 
failed. The left pyelogram AA'as essentially normal, the tenderness AA'as 
ble, no palpable mass ever appeared, and the patient’s general condition lemam 
quite good. There Avas a mutual hope that every attack AA'Ould be the as^. 
Finally an unusually severe session of diarrhea, feA'er, and pain prompte sur 
cal intervention, and six and one-half months after the original injury the 'i 


AA'as removed. . , . 

No fistulous tract Avas actually demonstrated at surgery, but adhesions a o 
the loAver pole of the kidney AA'ere intimately'' associated AA'ith the adjacent co 
No abscess caifity AA'as actually seen either, but it AA'as quite obvious that m 
injury the loAA'er pole of the kidney had been torn completely across. Spontaneo ^ 
healing of this defect had been exceptionally good, and the upper uninjure^ 
segment of the kidney appeared normal and Avithout adhesions. The pat o og^^ 
reported that the kidney contained a depressed area demarcating the loAA'er p 
measuring 50 by 35 by 30 mm. The depressed line of rupture AA'as adheren 
the fatty tissue. Microscopically an area of fibrosis marked the exceptiona y^ 
healed fracture line. There Avere focal areas of subcapsular fibrosis and lymp 
cytic infiltration adjacent to the scarred area. No definite fistula aa'us cm 


strated. 
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Her postoperative progress 'ivas serene, healing occurred promptly, and no 
fecal drainage was seen. She was dismissed from the hospital on the tenth day, 
ambulators' and afebrile. Xow, a few months later, she has shown no return of 
sj-mptoms. The blue dyes have never appeared in the stools, in spite of the fact, 
that an occasional diarrhea from food sensitization has offered us an opportunity 
to make the test. Her general good health and phj'sical condition continue. 

COMMENT 

We believe that one of these cases is unique in that the diagnosis of fistula 
following the ruptured kidney hinged upon the excretion of dyes ingested or 
injected intravenously, when the usual radiological proof could not be obtained. 
Studies of methylene blue and indigo carmine indicate some sUght elimination 
by organs other than the kidneys, but this is so minute that their only appreci¬ 
able excretion is through the urinarj- tract, and their appearance in the bowel 
proves fistula. Rohrer suggests that onl 3 ' one other case in the literature gave a 
histon' of trauma, though his own patient had an old traumatic background. 
Possibh' in our case the urinarj' drainage came from the detached lower pole 
rather than from the pelvis which showed no communication. If this lower pole 
had a blood supplj' and excreted urine it maj- have used the colon as its drainage 
sj'stem. 

Our other case was of the stone eroding form, and appears to be of the classical 
tj-pe with a progress similar to mam' others reported. The onl.v novelt 3 ' in this 
instance was the diagnostic use of aortograph 3 ', which we thought was very 
helpful in prognosis. 

Xephrectom 3 ' still appears to be necessar 3 ' for cure, though eveiy modern 
conservative method was tried in the case of ruptured kidne 3 '. Antibiotics served 
onh' to produce a more bizarre clinical picture, although the\' ma^' have softened 
the subjective blow. This presentation should stimulate an awareness of this 
sriidrome as an aftermath of trauma to the kidner', and anr' unusual diarrhea 
in such patients should be investigated. The fistulous tract itself apparentl 3 ' 
presents no great problem in treatment, and may not require ligation or even 
identification at the time of surgerv'. 

strxnLVBY 

Two cases of recent nephrocolonic fistulas are presented, one of the classical 
stone eroding tr-pe, the other a sequel of a rupture of the kidne 3 '. 

In the absence of the usual radiological proof of communications of this trpe, 
the existence of a fistulous tract may be verified by the administration of meth 3 'l-- 
ene blue or indigo carmine. 

The use of aortography was considered of definite value in the management 
and prognosis in one case, and ma 3 ' therefore be recommended. 

The.=e fistulous tracts need not be actually demonstrated at surger}', their 
surgical closure is optional, and the released colon can be expected to close 
spontaneousl 3 '. 
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Antibiotics ser^"e only for the temporary control of infection, may produce a 
bizarre clinical picture, and leave nephrectom}’- as still the only adequate cure. 

117 E. Eighth St., Long Beach 13, Calif. {M. E.) 

Los Angeles County Harbor General Hospital, Torrance, Calif. {J. G.) 
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F4CILIT4TIOX OF PASSAGE AXD EXTRACTIOX OF URETERAL 

CALCLXI 
EARL F. XATIOX 

The Johnson stone extractor remains for us the most reliable and efScient 
instnunent for the extraction of calculi from the lower ureter. This is largely the 
reailt of our criteria for the manipulation of calculi. 

Any stone of less than 1 cm. in diameter we consider to have a chance to pass 
spontaneously. Ureteral catheterization and stone manipulation are avoided: 
1) as long as occasional excretorj' pyelograms do not disclose an undue degree 
of hydronephrosis and impaired renal excretion; 2) in the absence of fever or 
intractable pain, or pain requiring an inordinate amoimt of sedation over too 
long a period of time. 

After the initial pain and spasm are relieved, the patient is observed and 
followed n-ith scout films at weekly intervals and excretory- pyelograms even* 
2 to 4 weeks as indicated. Such patients are occasionally followed in this manner 
for a period of several months before a stone passes. They go about their affau's 
and suffer no inconvenience. The majority of ureteral stones which we see will 
pass in this manner without any manipulation and without demonstrable renal 
damage. IVe have surgically removed calculi of 3 cm. or more in diameter from 
the lower ureter of 3 patients in whom they had been present for several years 
without pyelogi-aphic change or damage to renal function. 

Serious complications of meteral stone manipulation are not uncommon. 
Such disasters should not be courted needlessly. When obstruction, fever or 
intractable pain occur or a calculus is not progressing after a reasonable period 
of observation, an effort must be made to extract it if it is of suitable size and in 
proper position. Occasional accidents or comphcations of the maneuver must be 
accepted as a calculated risk. WTien the kidney is completely obstructed or there 
is doubt about being able to get beyond the calculus with the extracting instru¬ 
ment, complications maj- be minimized by the insertion of an ureteral catheter 
for two or more days preceduig other manipulation. If the stone is in the upper 
half of the meter, an Ellik extractor may be inserted and left in place. 

The most difficult, uncertain and hazardous part of any stone extraction is 
the introduction of the extractor beyond the calculus. Once tliis is accomplished 
the chances of remortng the stone are immeasurably increased. 

It has been our experience in manipulating calculi in the lower ureter to pass 
the calculus with the filiform guide and basket the first time, and upon udth- 
drawing the basket wthout engaging the stone to be unable to again pass by 
the obstructing calculus. To overcome this difficulty it occurred to us to try 
a longer filiform guide than the 6-8 cm. one reconunended by Johnson.^ For tliis 
purpose we have used the regular 1.5 or 33 cm., 2 or 3F filiforms which are manu¬ 
factured to fit the Phillips catheters and Le Fort sounds. These may be obtained 
uith the same thread as that of the .lohnson stone extractor (fig. 1). 

The 33 cm. filiform guide is most useful, being readily introduced and manipu- 

Section, .Wrio.an Urological .\ssociation, P.asadena, 

‘ Johnson, Franklin P., ,1. Urol., 37: S4-S9. 1937. 
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lated though the Braasch cystoscope and the IMcCarthy panendoscope. When 
the guide has been inserted into the ureter, the Johnson stone basket is attached 
to It and passed through the cystoscope and up the ureter. The 15 cm. filiform 
guide, like the shorter guide, is attached to the stone e.\tractor before its intro 
duction through the cystoscope. The basket with the 15 or 33 cm. guide may 



Fig. 1. Standard filiform guide, 15 cm. filiform, 33 cm. 2F filiform guide and Johnson 
stone extractor. 



then be introduced beyond the calculus and withdrawn from the ureteral meatus 
under cj’^stoscopic vision as many times as necessary without the danger of again 
being unable to pass beyond the calculus because the long filiform guide is no^' 
pulled below the obstructing stone. These flexible guides of small diameter seem 
to be especially efficient in passing obstructing calculi. In addition, they obviate 
the principal danger of perforating the ureter at the site of the impacted stone 
by the exertion of too gieat a force on the stiff stone extractor and short filiform 
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guide. No harm follows the introduction of this very fle.\;ible instrument into 
the renal pelvis if necessaiy. Spiral and Coude tipped guides maj^ be tried in 
difficult cases. The Braasch c 3 ’’stoscope is particularlj’’ efficient for the described 
stone manipulations, as it is for overcoming most ureteral obstructions. 

CASE REPORT 

The following case, the first in which the long ureteral fUiform guide was used, 
illustrates its effectiveness: 

]\Ir. J. M., a 55 j'ear old laborer, came to the office April 13,1949, with a histoiy 
of left renal colic of 1 day’s duration. He had had a similar pain 2 months pre- 
viousty and had passed a calculus from the left kidne 3 '’ 4 3 ’'ears ago. A scout film 
showed a 4 by 8 mm. calcific densit 3 '^ in the region of the lower left ureter. Excre- 
toiy urograms disclosed slight dilation of the upper urinaiy tract on the left (fig. 
2 ). 

During the course of 6 weeks’ observation, the stone did not progress. On 
j\Ia 3 ' 25, 1949, efforts were made to introduce the Johnson stone extractor 
be 3 'Ond the obstruction, using the conventional short filiform guide, without 
success. 

On June 17, 1949, no further progress having occurred, the Johnson stone 
extractor again was introduced, using the short filiform, this time under spinal 
anesthesia. It was passed be 3 mnd the calculus and a small fragment was broken 
off. Tollouing this nothing would go be 3 'ond the obstruction. 

On August 26,1949, and again on November 21,1949, the calculus was manip¬ 
ulated with like results. The patient was checked regularl 3 ’- b 3 ’’ excretor 3 '’ urog¬ 
raphy to insure the kidney was draining adequatel 3 L 
Finally, on November 23, 1949, using the long filiform guide for the first time, 
the Johnson stone extractor was introduced be 3 mnd the calculus repeatedl 3 '' 
until it Avas engaged. It was then drawn doivn to the ureteral meatus. The 
Braasch c 3 'stoscope u’as I'emoved and a McCarth 3 ’^ pan-endoscope was introduced 
beside the shaft of the stone extractor. An ureteral meatotom 3 '^ was done with the 
Collings knife and the stone easil 3 " withdrawn in the basket. This latter maneuver 
has been used successfull 3 '- on maiy occasions for extracting large stones through 
rile ureteral meatus without excessiA’^e tension and trauma. Ureteral meatotom 3 '^ 
in such cases is sometimes aA'oided b 3 ’^ placing gentle tension on the Johnson 
stone extractor for 24 to 48 hours, leaAung a small Fole3' catheter in the bladder 
for drainage. 

Since this experience, one of the longer filifoi-m guides has routinel 5 ^ been used 
and is successful in a great majorit 3 ^ of cases. 

SUSIMART 

ConserA-ative principles of ureteral stone management are outlined and ad- 
A’ocated. 

The use of a long fiiliform guide for the Johnson stone extractor in certain 
instances of lower ureteral calculus is proposed. This facilitates the repeated safe 
introduction of the extractor beyond the calculus A\-hen this is necessaiy. An 
illiistratiA’c case is presented. 

112 A . Madison Avc., Pasadena 1, Calif. 
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A NEW URETEROPLASTY: ADVANCEMEXT OF THE URETER BY A 
ATilSICO-URETERAL PEDICLE GRAFT 

ROBERT B. HIGGIXS 

From the Department of Urology, Massachusetts General Hospital, Boston, Mass. 

Conservative management of tlie long ureteral stricture is unsatisfactorj’, for 
it frequently results in the loss of one kidnej^ or at least in the use of a nephros¬ 
tomy. The purpose of this paper is to present an operation for bridging irreparable 
ureteral defects caused by strictures or injuries at an}" le^"el. The circulation of 
the ureter and its relative autonom}" are discussed insofar as they are germane 
to the procedure. Other attempts to correct the severe ureteral defect have been 
reviewed. 

Xo satisfactoiy method exists for establishing ureteral continuity where t e 
ureteral wall has been essentiallj" lost over a long segment. The simple piimar) 
stricture is not the problem, for there are man}" established methods for correct^ 
ing it. The .simple, long ureteral steno.sis should not be mcluded, for the Daus 
intubation procedure is simple and quite effective. Under consideration, is e 
occasional troublesome case where a large segment of ureter has been shot ana), 
where a long secondary stricture exists with a tortuous channel, much peii-ure era 
fibrosis and infection; where much operating has rendered local reconstnic ion 
impossible; in short, where ureterostomy, nephrostom}" or nephrectomy 
been performed in the past. But these compromise measures are unsatis 
in general, because they sacrifice renal function or the reservoir function o 
bladder. Therefore, a method for bridging these defects is needed. 

The following case report indicates the difficulties of the problem an 
operative solution devised. 


C.VSE REPORT 

A .33 year old, single, operating-room super\dsor first began to 
trouble associated "with a horseshoe kidney 12 years ago. Her subsequent c 
course involved persistent, recurrent renal infection, increasing 
obstruction and the failure of repeated surgical attempts to alleviate 
obstruction and the renal infection. The details are too numerous and 
to be included in this paper. After Uventy-five hospitalizations at various n 
tutions, the right kidney had been removed, and four operative attemp s 
correct the left ureteral obstruction had failed. . -jg 

The nephrostomj" catheter -was indispensable and yet unmanageable, m 
of faithful care. Her symptoms of renal obstruction and infection 
attention. Again, she ivas admitted to the hospital. Physical examination 
time revealed obesity, apical abscesses of many teeth, noimal heart an ’ 
blood pressure 120/80, multiple healed incisions of both flanks, left 
rant tenderness and left nephrostomy, a noimal cervix and uterus with no a 
mass by pelvic examination and rectal examination, and no other appa 
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anomalies. Tjrinalvsis: oO to 80 white blood cells per high power field, abundant B. 
proteus and B. cofi, and a specific gra^^ty of 1.020. The blood hemoglobin was 14.2 
gm. and the white blood ceU count was 12,400. The blood nonprotein nitrogen, 
total protein, prothrombin time, Coi and chloride were normal. Renal function 
had deteriorated as erddenced by a 53 per cent urea clearance and a 30 per 
cent phenolsulfonphthalein e.\-cretion. Direct p}'elogram revealed a tortuous, 
narrowed ureteral channel just below the renal pehds for about 6 cm. and ureteral 
catheterization was impossible from above or below. 

Thus, in March 1951, after thirty hospital admissions and sbc operations, a 
voung, intelligent nurse was again hi the hospital with these problems: 1) a single 
kidney, with markedli' diminished fmiction and with severe h 3 ’dronephrosis, 2) 
persistent urinar}’ tract uifection caused b 3 ' B. coli and B. proteus, 3) extensive 
tortuosit 3 ' and stenosis of the upper ureter, 4) massive peri-ureteral fibrosis and 
infected tissue caused Iw preidous operations and 5) a malfunctionuig neph- 
rostomi'. 

We felt that the patient’s age and position hi life and her apparent^' untenable 
situation justified another major reconstructive effort. The e.xisting procedures 
were carefulh' considered and eliminated for fundamental reasons. 

An operation was planned, invobung the advancement of the left ureter hi the 
tip of the bladder pedicle graft, and one ureteral anastomosis. The procedure is 
best understood bi' referring to the accompan 3 Tng drawings (fig. 1). First of all, 
the operation required a good exposure, which was gained through a thoraco¬ 
lumbar incision, made over the eleventh rib diagonall 3 ’ douniward to the S 3 'm- 
ph 3 'sis pubis. The diaphi-agm was split for a short distance, and the pleura was 
pushed up out of the field. This made possible a pahistakhig dissection of the 
urinaiy tract entombed superiorl}' in thick scar and the difficult liberation of the 
bon el also incarcerated. 

Following this, the lime-sized ball of scar surrounding the upper ureter was 
e.xcised, leainng a 7 cm. gap between the renal pehns and the end of the ureter. 
Bith its intact adventitial vessels, the ureter was mobilized inferiorh-; the left 
ovar 3 * ''''as retracted mediaUi'; and the branches of the h 3 'pogastric artei^’’ and 
%-ein were dirided as far from the bladder as possible in order to preseiwe 
the small, anastomosing arborizations between the ureter and the bladder wall. 
Tlie peritoneum was dissected awa 3 ’^ from the superior and left lateral part of its 
vesical attachment. At this point, the whole left side of the bladder, including 
the left half of the bladder floor, nas free from surrounding structures. Care was 
taken not to disturb the right bladder base or pedicle. 

1 he incision of the bladder was carefulK* mapped out so as to produce a long 
curved, wedge-shaped pedicle graft (fig. 1,7,77). The base of the graft was at the 
right posteromperior aspect of the bladder. The apex of the wedge was cut from 
the under side of the bladder, including the left ureterovesical orifice. Thus two 
converging lines of inci.rion were begun at the right bladder dome and extended 
diagonally, from right to left, domiward over the anterior surface of the bladder, 
to an area lateral to flic left side of the urethra. From here, one incision divided' 
the trigone; and the other pa.'^sed lateral to the left ureteral orifice, and Joined 
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Fig. 1. I, Before operation; solitary half of horseshoe kidney, peri-ureteral 
ureteral tortuosity. II, bladder incision with front and side view; 1-2-3-4-5 traces j , j]iy 
1-2 anteriorly; 2-3, interiorly and posteriorly; 3-4, posteriorly and '^iteralh'; “f-o. ,‘jjg 

and superiorly. Stippling indicates tip of bladder flap. Ill, Bladder „/p"^nIetion: 

view showing preserved ureterovesical junction and everted anastomosis. 71 , Oomp 
Bladder tube; bladder is smaller; ureteral gap is bridged. 

the first at a point posterior to the ureteral orifice. Packing the bladder with 
helped to preserve its S 3 Tnmetr 3 r, while the flap was being cut. 

When this curved wedge of bladder wall was unrolled upward, the uretero 
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vesical orifice was elevated for a distance of 15 cm. (fig. 1,111, IV). This eleva¬ 
tion, of course, allowed a 15 cm. advancement of the ureter itself upward toward 
the renal pelvis. This was more than enough to bridge the gap, and so, the e.vcess 
was cut away. 

The bladder flap was then rolled into a tube with fine running catgut suture. 
The bladder proper was reconstructed. The ureter and the pelvis were anasto¬ 
mosed with three fine, continuous catgut sutures, triangulating and everting the 
obhque anastomosis after the fashion of vascular surger 5 '^. No splint was used. 

The result was a smaller bladder with a horn constructed upon it. The ureter 
seemed to insert into this horn in a normal fashion. A large i^ein ran in the wall of 
the ureter from the anastomosis to the bladder wall. 



I'lo 2 U, preoperative retrograde pyelogram. Arrow indicates ureteral defect. Nephros¬ 
tomy catheter in place B, preoperative pyelogram via nephrostomy catheter shows severe 
hjdronephrosis. 

In the latter part of this long difficult procedure, intra-arterial transfusions 
'vere used to combat the severe hypotension. Blood loss, however, was small. The 
tvoiind tvas closed with dispatch and numerous wire sta 3 '^ sutures. The nephros- 
tomj' catheter was readjusted. 

The postoperative course showed stead}’’ improi’ement. Immcdiateljq the 
^ flow of urine manifested return of renal function. The first week, however, was 
marked bj' severe, acute pyelonephritis, which was met adequately by the ad- 
mini.«(ia(ioii of penicillin and streptomj'-cin and supportive measures. Blood 
chomislries remained normal. Urine drained from the bladder catheter, as well 
as from (lie nephrostomy in large amounts. 

rineo weeks after operation, cj-stoscopic instrumentation of the nephrostomy 
channel permitted passage of a No. 10 catheter into the bladder, easily; an x-ray 
rc\-ealcd an intact, patent anastomosis. Irrigation into the kidney, down the 
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ureter, and out the bladder catheter, was Aosible proof of the i-esult. Late-, by 
making the cystoscope navigate the bladder tube, we were able to pass a catheter 
up the left ureter to the renal pelvis. Thei’efore, 51 days after operation, the 
nephrostomy catheter Avas removed; the sinus promptly closed. 

The result of the operation is satisfactory. Since discharge, the patient has 
consistently felt well. Renal ability'- to excrete nonprotein nitrogen and to con¬ 
centrate the urine is unchanged, according to test. The preoperative e.xcietion 
of phenolsulfonphthalein was 32 per cent in 2 hours; postoperatively thephenol- 
sulfonphthalein excretion was as good or better in each of the four specunens 



Fig. 3. a, 1 month after operation, pj'-elogram through nephrostomy ® yisible 

indicates anastomosis. Drainage down ureter is rapid. Dye on ® a?vethvk® 

Apparent obstruction is not real as is seen in B and C. B, passage of Ao. aftw 

catheter 2 months after operation and retrograde pyelogram, C, film made o m 
B shows prompt renal drainage. 


collected with a two-hour total of 35 per cent. Although the B. proteus seeme 
have been eliminated with the great improvement in the patient s nutn i 
chemotherapy has been ineffective in sterilizing the urine. Gross anatoroj^^^ 
the kidney remains the same, as is seen in the accompanying x-ray'S (figs, , 

4). The lumen of the anastomosis had continued to allow easy passage o 
lOF catheter, 14 months following operation. Py'elograms demonstrate a 
drainage. At cystoscopy, indigo carmine has been seen to come 
in spurts as if by ureteral peristalsis. The postoperative neurogenic bla e 
handled by an indwelling catheter and intermittent emptying for 5 mo 
One month after catheter removal, she demonstrated a 325 cc vesical capa 
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^vith 30 cc residuum. Cystometrograms fail to shou; clear signs of nonnal detmsor 
acthitv; but it seems that the artificial vesical diverticulum accounts for tte. 
Practically, her voiding is no problem. A cystogram, made while she voided 
against resistance, failed to show significant ureteral leflux. 

^For the first time in 13 years, the patient constantly feels well; at the tune 
of this writing, 17 months since her operation. 



Fio. 4. Cystogram. 2 months after operation, shows no reflux when bladder is filled to 
limits of patient’s tolerance. Arrow indicates bladder tube manufactured. 


ElTER-VrCRE 

In the development of this procedure, the literature was carefully reviewed to 
discover what techniques othere had used in reconstruction of severe ureteral 
defect.s and what results others had observed with this tt-pe of reconstruction. 
Xo instance was found where the above operation was performed, previously. 

Many kinds of free grafts fail to provide satisfactory reconstruction. The use 
of free fascial or peritoneal grafts or free bladder grafts has been shown to fail 
(Lord et al., 194.3); but, over rttallium tubes, fascial grafts in dogs’ ureters re¬ 
sulted in an epithelialized canal without stricture (Lord et al., 1913). However, 
pcri.=talsi.s was not provided for, .since the muscular elements were lacking. The 
same objection e.xists for the use of free vein grafts or split-thickne.«s skin grafts, 
or free grafts of bladder mucosa. Free ureteral grafts are too thick to sundve 
witliout some blood supply and could be expected to become fibro.sed as in the 
case of ureteral grafts of the common duct (Sedgeuick, 19.51). The intubated 
ureteropla.sty causes reappearance of an intact muscle layer in dogs in the area 
of the .'-tcnosi,^ when u.‘:ed in le.rions up to 10 cm. long (Davis, 1917 and 1918). 
But, in humans, this regeneration ha.s not been shoum to occur where there is a 
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total loss of the ureteral wall over this distance. The muscle cells would have to 
grow from the healthy ends through granulation tissue and scar. The very coadi- 
tions of the problem under discussion, i.e. infection and fibrosis, discourage re¬ 
growth of tissue. The case presented demonstrates failure of this method on two 
occasions under these conditions. 

The pedicle graft offers the best opportunity for cure. vSkin tubes swung into 
place have connected the ureter and bladder successfully, but fail to provide a 
muscular wall (Bettman, 19J0). In 1940, Nissen successfully interposed a seg¬ 
ment of small bowel between ureter and bladder of man in 1 case. However, tins 
ingenious procedure involves thi’ee anastomoses and does not avoid ureteral 
reflux. Along these lines men have devised, in animals and men, a bladder flap 
into which the ureter was implanted. Boari, in 1894, first described the use of a 
bladder flap in dogs. He reported the use of the carotid artery of dogs for ureteral 
reconstructions in the same ai'ticJe. Glass tubes were also used. He revieived all 
of his work in an e.vcellent volume on the ureter in 1900, where he described the 
use of a horn of uterus and a segment of small borvel in dogs. His most success u 
contribution in ureteral reconstruction was in the use of bladder flaps uithie- 
implantation of the ureter. He lias one 4-year follow-up of the latter procedure w 
a hunting dog which hunted as well as ever after operation. Demel, in > 
incised the bladder of dogs in such a way as to produce a biconuiate bla er 
implanting the ureter into the superior horn. Baidin, in 1930, first reporte svw 
cessful use of this method in a man with a four-year follow-up; Boerning'aus 
in 1931 reported use of this method with some success. In 1932, Spies, Jomson 
and Wilson reported e-vperimental ivork with bladder flaps in dogs. Roe, m 
1937, also reported this method. In 1940, Goraoiu used a bladder flap with ure era 
re-implantation for tnm-stage repair of a large vesicovaginal fistula. In AmenW) 
Ockerblad reported, in 1947, success noth implantation of the ureter into a a ^ 
der flap in humans. In 1948, in 11 calves, Barnes and Farley studied t e saji^ 
procedure. In summary, most of the authors were plagued with 
strictures or ureteral regurgitation. The follow-ups were too short and i e nu 
bers too few to be significant. It seems most important to preserve the uie er 
vesical junction. 


PLANNING 

The latter observation w'as the basis for the devdsed procedure. In 
flaps were easily cut from the bladder which provided 15 cm. of extia 
length and preserved the ureterovesical junction. The position of the J 
tube was easily consti'ucted so as to be lateral to a uterus enlarging '' 
embryo. Several problems were obvious. , 

Ureteral circulation. First, it was necessary to sever unilaterally an 
portant vascular supply to the bladder and to sever all vascular supply o 
affected ureter, expecting that which was derived from the base of the a 
opposite to the damaged ureter. We wondered if the anastomotic 
the ureter was efficient; we wondered if the flow of blood from the ric/M a 
base up into the bladder flap on the left side and into the ureter conoerned " o 
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nourish a ureteral anastomosis sufficiently; above all, we wondered if the venous 
drainage would be adequate. 

The necessarj' severance of ureteral blood supply, at first, seemed hazardous. 
Yet, e\'idence from many sources supported the belief that, if one point of major 
vascular supph" was intact, the anastomotic circulation of the ureter would 
distribute the blood in sufficient fashion. Two German publications at the turn 
of the centurj' described extensively the ureteral circulation from work in dis¬ 
section and microscopic examination (Disse, 1903; Protopopow, 189/). The main 
arterial and venous trunks enter at several points. From the main renal vessels 
or their radicles, an important vessel enters the ureter. There is usuall 3 ’’ a branch 
of supply from the spermatic or ovarian vessels and from the lower abdominal 
aorta and inferior vena cava. There is quite constantlj’^ a branch from the com¬ 
mon iliac vessels or external iliac vessels or from the hjTsogastric vessels at their 
source. Inferiorly, the ureter is supplied in varjung wa 3 ^s from the various 
branches of the h 3 ’pogastric arborization and from the vessels of the bladder 
itself. .A,ccording to Michaels, the renal and middle vesical arteries are the most 
constant and important sources of blood. Disse and Protopopow also state that 
all these vessels send branches upward and downward, freel 3 ’' anastomosing, not 
only in grossh' risible trunks in the adventitia of the ureter, but, also in micro¬ 
scopic networks in the submuscular la 3 'er and in the subepithelial la 3 Tr. Thus, 
there are three sets of vascular channels along the entire course of the ureter. 
Severance of many vessels failed to change peristalsis as long as there remained 
one or two major r^essels of suppl 3 % Sampson further supported this point by 
injections of the ureteral vessels of cadavers with a 15 per cent ultramarine blue 
gelatin solution. He could inject an 3 ’- vessel with the others severed and produce 
\'isib]e dye in all parts of the ureter. It even showed up on the peri-ureteral sub¬ 
mucosal vessels of the bladder. 

AVe took additional heart from numerous observations on cadavers and at 
operation where the adventitial longitudinal circulation was visible. Also, e.x- 
perience with skin ureterostomies, where the blood vessels of supp] 3 ' are severed 
often up to the kidne 3 ' itself without ill effect, seemed to lend corroboration. 
Finalh', the e.xcellent anastomotic circulation of the bladder itself was heartening; 
for the former was to serve the base of the flap. 

Ureteral peristalsis. The .second problem was preservation of the ureteral 
persi.stalsis when the ureter was almost complete^' rendered autonomous bv 
denervation. From new and old works, the effect of extensive severance of ner\’e 
branche.s to the ureter was shown to have lesss effect than the loss of blood vessels 
(Protopopow, 1897; Satani, 1919; Lapides, 1918). Peristalsis is not affected. 
Direct observation of ureteral peristalsis at the skin in skin ureterostomies 
would svipport this. 

Xcurogeme bladder. Thirdly, we fully e.xpected to produce, temporarily an 
autonomic neurogenic bladder. Severing the fibers of the para-snunpathetic outflow 
of the anterior roots of S- and Sj (and sometimes Si and Si) bilaterally produces 
an autonomic bladder permanently. But, if only .side is cut, it is stated that the 
intact .side provides for normal bladder function in a matter of months (Lang- 
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■woi'lhy cl, III., 1940; McLollaii, 1933). Yet,, pi’o.servation of llic iirelcrovc.sica! 
junction .secm.s to jii.stify <,lie coii.scf|uenf, temporary clciicrviition of the bladder. 
For many liavc (Icmonstriitcd that ureteral reflii-x occur.'! .seldom through a 
natural urcterovc.sical junction, but often through a manufactured one (Grave.! 
ct al., 1923, 192.5). Samp.son pointed out that ureteral reflu.x' was often important 
in renal infection. Work with ncurogeuic l)laddcr.s certainly .supporl.s his state¬ 
ments. 

The al).sencc of reflu.v in the ca.se reported beans out. the above contentions. 

With broader significance, the .survival of the ureteral ana.stomosis in this 
case demonstrated the e.NcclIcnt intrinsic circulation of the ureter, and indicates 
one solution of a difficult,, specific, surgical problem. 

SUMMAIIY 

An original operation is prc.scntcd whereby a vc.sical horn was constructed, 
prc.serving the ureterovesical junction and allowing advancement of the ureter 
upward for a distance of 15 c,m. '’J’hc literature contains no description ol suci 
a procedure. 

'’Ghe patient was a .young woman wJio started life with a hor.sc.shoe 
After si.\' operations, she po.s.sc.s.scd a nephrostomy and a severe strictuic o le 
ureter draining a solitaiy kidney. Operative reconstruction easily bridge I'c' 
cm. gap with e,\-cc.ss ureteral length. ’'Ghe po.st,opcrat,ivc result was good. 

'J’lie literature and planning of the procedure arc diseu.s.scd, including lo 
ureteral anatomy and piiysiology. 

coNcnu.sroN.? 

The irreparable, ureteral defect can be bridged from 12 to 15 cm. by b'> 
method. . 

I’lie longitudinal, anastomotic circulation of the ureter compensate or 
.severance of the main arterial supply, in this case. 

44 Cypress Si., Newlon Center, Mass. 
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worthj" et al., 1940; McLellan, 1933). Yet, preservation of the ureterovesical 
junction seems to justify the consequent temporaiy denervation of the bladder. 
For manj'^ have demonstrated that ureteral reflux occurs seldom through a 
natural uretero^msical junction, but often through a manufactured one (Graves 
et al., 1923, 1925). Sampson pointed out that ureteral reflux was often important 
in renal infection. Work with neurogenic bladders certainfy supports his state¬ 
ments. 

The absence of reflux in the case reported bears out the above contentions. 

With broader significance, the sundval of the ureteral anastomosis in this 
case demonstrated the excellent intrinsic circulation of the ureter, and indicates 
one solution of a difficult, specific, surgical problem. 

SUMAEVRY 

An original operation is presented rvhereby a vesical horn was constructed, 
preserving the ureterovesical junction and allowing advmncement of the ureter 
upward for a distance of 15 cm. The literature contains no description of such 
a procedure. 

The patient was a jmung woman who started life with a horseshoe kidnc}'. 
After si.x operations, she possessed a nephrostom}' and a severe stricture of the 
ureter draining a solitary kidne}^ Operative reconstruction easily bridged the i 
cm. gap with excess ureteral length. The postoperative result was good. 

The literature and planning of the procedure are discussed, including the 
ureteral anatomj’’ and phJ'•siologJ^ 

CONCLUSIONS 

The irreparable, ureteral defect can be bridged from 12 to 15 cm. by this 
method. 

The longitudinal, anastomotic circulation of the ureter compensated for the 
severance of the main arterial supply, in this case. 

44 Cypress St., Newton Center, Mass. 
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It has long been establisted that the extraperitoneal route is general!}' adequate 
for surgery of the lower ureter, and no effort is made here to suggest its abandon¬ 
ment. In secondary operations, however, extraperitoneal dissection is often beset 
b}' difficulties and hazards which may be lessened by a transperitoneal approach. 
Among these are dense fixation of the peritoneum to the pelvis, difficulty in locat¬ 
ing the ureter and its lesion (usually a calculus), and the possibility of injur}' to 
the pelvic viscera and the great vessels. We propose to call attention to the 
transperitoneal exposure of the lower ureter as the method of choice in selected 
cases, to mention some maneuvers that may at times promote the success of 
the procedure, and to emphasize the relatively slight risk of peritonitis, adhesions, 
and subsequent intestinal obstruction. 

Only a few references to this procedure are in the literature, our survey shov¬ 
ing only 26 cases. Thomson-Walker* gives a mortality of 5.5 per cent for trans- 
peritoneal ureterolithotomy, but does not indicate his personal experience noi 
the source of his statistics. We must exclude Denver’s- 12 cases of ureterotoro} 
combined with appendectomy because after closing the peritoneum foUoviug 
appendectomy he approached the ureter extraperitoneally. They are ’ 
however, because they are somewliat similar to present subject. Kneise ■ 
1941 described the largest series of 18 personal cases. Three were reported ) 
Dick® two by Sweetnam," and one each by Eisendrath,® Tatayema,® and Dobritz. 
All but one were operated upon for calculi, and the only death occurred in one 
of Kneise’s patients who entered the hospital in anuria and remained so a e 


the removal of the stone. 

Of principal interest are the reports by Kneise and by Dick. Kneise operate on 
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16 women and two men. Three of the patients had infection in the urine, and the 
author describes a technique of placing drains near the ureterotomy, but does 
not make it clear that he did so. Sweetnam and Tatayema state that they did 
not use drains. Kneise recommends the operation for •'•juxtaTesical stones in 
obese patients,” but notwithstanding his success with three infected cases be¬ 
lieves that urinary infection is generally a contra-indication to this procedure. 

Dick was the first to suggest the transperitoneal route for secondarj- operations 
on the ureter. His 3 patients all had mixed urinan’ infection, recognized before 
the operation. Two had calcuh and the third a sohtary kidney with a strictured 
ureter that had pretiously been operated upon. In his first case he first attempted 
an extraperitoneal dissection, but “dense fibrosis and considerable bleeding made 
this impracticable so the peritoneum was opened widely (it had aheady been 
entered in several places), the bowel packed away, and the presumed area of the 
ureter tisualized.’’ In order to identify the ureter Dick opened the bladder and 
passed a silver probe up the ureter. When the definitive part of the operation 
was completed, he sax’s .. what had started as a most difficult piece of work 
had been easily accomplished.” Rxtraperitoneal drainage of both ureter and 
bladder was established. In his second and third cases he followed the same plan, 
except that celiotomy was performed at the outset. 

CASE REPORT 

A o6-year-old man (SF YAH, REG. Xo. 47214) entered the hogjital with a 
historj- of 24 hours intermittent cramping pain in the right costovertebral angle 
and the lower right quadrant. A 3-glass test of the urine showed a few red cells 
in each specimen. He prexfiously had had stones removed surgically from the 
lower portion of each tireter. 

Excretorj- tnography and cystoscopy were done the first day. The urograms 
showed no dye excretion bx' the right kidney, but there was a calcific density 
overlying the right sacrodiac joint at the site of the prexfious ureterolithotomy 
on that side. Cystoscopy was done in an attempt to establish drainage by passing 
a ureteral catheter beyond the stone. The right ureteral orifice showed no efflux 
of urine and the ureteral catheter was obstructed at a point shoxxn by the x-ray 
to be 1..5 cm. below the calculus. After a retrograde pyelogram was attempted 
the diagnosis was establishetl of a ureteral calculus impacted at the site of a 
postoperative stricture of the lower third of the right ureter. Because of the ob- 
xaous difficulty of operat'mg on a ureter encased in scar tissue and made friable 
by edema, it was decided that definitive surgerx- could Itest be done after uriuan’ 
drainage had been first established to permit the congestion to subside. 

.Vccordiiigly. a right pyelostomy was performed under spinal anesthesia. The 
renal pelx’is was markedly distend^ with about 60 cc of murky urine from which 
.\erobaeter aerogettes and Bacillus proteus were culttired. .\ntibiotics were given 
and the patient had an uneventful postoperatix'e course. 

len day.<; later the removal of the calculus and repair of the stricture of the 
ureter were carried out iranspcritoneally tmder spinal anesthesia. A muscle- 
>pHttini: riaht rectus incision wa.^ made from the .=x-mphx’sis to the level of the 
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umbilicus. After the bowel was packed awaj'’ the calculus was readily found 
several centimeters below the iliac vessels. Primaril}'- by sharp dissection the 
scar tissue on the peritoneal side of the ureter was e.xcised for a distance of about 
5 cm., exposing the strictured segment of the ureter. A ureterotomy 4 cm. long 
was made through the strictured area and a hard brown calculus, 1.5 cm. in its 
longest axis, was removed. A second incision was made slightl}^ higher up in the 
ureter, through which a lOF latex catheter was passed down the ureter as a splint 
and a 12F latex catheter passed up to the kidney for drainage. Both catheters 
and a Penrose drain were brought out e.xtraperitoneall 3 ’’ through stab incisions. 
The splinting catheter was looselj’’ fi.xed to the opened ureter with several fine 
sutures of plain catgut as described bj’' Davis. 

The edges of the peritoneum about the ureterotomj’’ could not he brought to¬ 
gether because the peritoneum had been excised along with the scar tissue and 
the adjacent peritoneum was so fixed in the scar tissue that it could not be mobi¬ 
lized for suture. Since anj'' attempt to raise peritoneal flaps would have en¬ 
dangered the vessels, and since the sigmoid was not sufficient!}^ mobile to be used 
on the right side, we were forced to free the caecum and ascending colon suffi- 
cientlj'’ to bring them dorni to cover the peritoneal defect, suturing them in 
place with 00 chromic catgut. As an outlet for an}’’ urinaiy leakage that might 
seep into the peritoneal cavity a Penrose drain was led out from the recto¬ 
vesical pouch through the lower end of the laporotom}’’ incision. After silk 
tension sutures had been placed, the peritoneum was closed with 0 chromic 
doubled, the rectus fascia with 0 chromic interrupted sutures, and the skin with 
fine cotton. The antibiotics were continued after the operation. 

The patient had an une^'■entful course and at no time wms there any evidence 
of peritonitis or intestinal obstruction. The temperature never ’Went abo^e 
99.8F. The intraperitoneal drain was removed on the second postoperative da} 
and the extraperitoneal drain on the thirteenth day. The pyelostomy tube was 
taken out on the twenty-fourth day and the ureterostomy catheters 2 days later, 
neither ■\vas followed by any pain, fever, or urinary leakage. 


DISCUSSION 

Certain technical points in celiotomy for surgery of the lower ureter should be 
considered. Although the operation is simple in concept, certain maneuvers may 
sometimes be essential to insure success. Both Eisendrath and Sweetnara use 
the Trendelenburg position, and the latter states that he had his patients so 
placed before beginning the operation. It -was our belief that such a procedure 
leaves a calculus free to slip loose and migrate back up to the kidney ’'vhile the 
surgeon is making his way through the abdominal w'all. We felt that it was better 
to keep the patient flat until the ureter had been secured with a Babcock clamp 
placed above the level of the stone. 

No hard and fast rule can be set for the necessity for urinary diversion nor t e 
technique to be used for this purpose. When such a procedure is desired pye ^ 
ostomy or ureterostomy drainage seems desirable. In addition to the pyelostom) 

“ Davis, D. M.: Intubated ureterotomj-. J. Urol., 67: 233, 1947. 
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we had planned to use a T-tube ureterostom 5 '-, but could find none with an arm 
long enough to splint the entire strictured segment of the ureter. Instead we 
used the two latex catheters after the manner of MuHenix and Prentiss.^^ The 
catheter passed to the kidney drained a large amount of urine, indicating that 
the pyelostomy did not act as a complete bj’'-pass. Dick does not describe his 
method of drainage. 

The necessity for the intraperitoneal Penrose drain might be questioned. 
In operating for perforated duodenal ulcer Bailey'* placed a pelvic drain through 
a suprapubic stab incision. We thought that we should provide an outlet for any 
urine that might leak into the peritoneal cavity and would naturally gravitate 
to the pelvic pouch. The peritoneal closure should be sufficiently water-tight 
after two or three days to pennit the withdrawal of the drain at that time. If 
necessary the drain may be left in place as long as thei’e is urinary drainage. In 
our case the drain yielded no urine. 

Much emphasis has been placed in the literature on the prevention of urinar 3 '' 
chemical peritonitis, but the danger of later intestinal obstruction seems to have 
been overlooked. Careful closure of the pelvic peritoneum is a safeguard against 
both these complications. It is unlikely that after a secondaiy operation an 3 '' 
intestine could herniate through this defect, buttressed as it is by dense scar 
tissue, but inadequate closure leaves a bare area which invites adhesions and 
small bowel obstruction. Dick was able to suture the pelvic peritoneum accurately 
in each of his cases, but we were not so fortunate and the closure had to be im¬ 
provised. It can be done with a free graft of omentum or by covering the defect 
with caecum or sigmoid which is sutured to the pelvic peritoneum. The fixation 
of the mobilized colon should be snug enough to prevent the formation of recesses 
into which small bowel might herniate. Adequate mobility of either segment of 
the large bowel can be obtained by incising its lateral peritoneal leaf. 

SUMMARY 

A review of the literature and the case reported here indicates the value and 
the relative safet 3 '^ of the transperitoneal approach for the surger 3 ’’ of selected 
lesions of the lower ureter. The antibiotics and the adequate extraperitoneal 
diversion of the urine make the procedure feasible even in infected cases. Some 
technical aspects are discussed and the procedure is recommended particularly 
for secondar 3 '- operations upon the ureter, where the extraperitoneal dissection 
promises to be difficult and hazardous. 

416 Marlborough St., Boston, Mass. (B. R. S.) 

SS.'i Post St., San Francisco, Calif (/. IF. S.) 

1 ! R and Prentiss, R.: Ureteral injuries. ,J. A. M. A., 145: 1244, 1951. 

uailoy, II.: Emergency Surgery. Baltimore; Williams & Wilkins, 1944, 5th ed., p. 135. 
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The incidence of ureteral tumors has been on the increase proportionate with 
the education of the doctors and better methods of diagnosis. There are now 
more than 200 reported instances of this entity in medical literature. This study 
is intended to re^de^v and to summarize the clinical courses of 17 patients in whom 
the diagnosis of ureteral tumor was established by histopathological examina¬ 
tion. One of these patients was reported previously'. Another of the patients had 
a metastatic lesion of the ureter. Thus, 15 patients are added to the published 
list of primary' ureteral tumors. 


CASE REPORTS 


Case 1. Mr. N. N., 64 years of age, was admitted to the hospital on May lOj 
1947. The patient had noted intermittent hematuria for 9 months but he ne¬ 
glected to present himself for treatment. His past history was pertinent Bladder 
tumors wei'e fulgurated cy'stoscopically' seven y'ears befoi’e the present admission. 
Fulguration of bladder tumors was repeated 2 y'ears later. Physical examination 
was entirely' normal. Urine cultures were negative. Cystoscopic examination re¬ 
vealed tumor tissue protruding from the left ureteral orifice. Ureteral catheters 
were passed and retrograde py'elograms were made (fig. !)• A filling defect nas 
noted in the lower end of the left ureter which was associated with a left 
ureteronephrosis. Nephro-ureterectomy was performed on May 19, 1947. ^ 
amination of the surgical specimen revealed marked dilatation of the major 
and minor caly'ces and the attached ureter. A soft grey' papillary tissue lined t e 
distal 2.5 cm. of the ureter (fig. 2). Histological examination of the tumor shove 
papillary' carcinoma (fig. 3). The patient made an uneventful recovery an is 
living and well four y'ears after surgery. Observation cystoscopy was perioim 
in May' of 1949 and no tumor was present. 

Case 2. Mrs. L. W., 79 y'ears of age, was admitted to the hospital on Nor em c 
21, 1948 Vesical papillomatosis had been controlled by transurethral fulguration 
during the preceding 6 y'ears. She was advised to enter the hospital for urologicn 
study when routine office cystoscopy revealed a bloody efflux from the ng 
ureteral orifice. A mass was noted in the right upper abdominal quadrant on 
phy'sical examination. Cy'stoscopy was performed and retrograde py'elo-ureteio 
grams were made. The right ureter was obstructed at 12 cm. The x-ray' 
a hy'dronephrosis of the right kidney' with marked ureterectasis (fig- 
left kidney' and ureter were normal. Right nephro-ureterectomy'was performe 
November 26, 1948. IMarked dilatation of the calyces, the renal pelvis, an ® 
ureter was found. The distal 9 cm. of the ureter had a velvety, granular sur ace 
and the wall of the ureter was 8 mm. thick at this level (fig. 4, B). Microscope 
study' revealed papillary' carcinoma. The postoperative course was uneven 
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Fig, 1. Case 1 
left ureter. 


Fir. 2 Cl-. 
I .'l‘hro-1- 



1 r.iiMU.\r\ c.ircinonv> in lower end of ureter ii-.d c.au-ed lii dro-urclero 



l1 



Fig. 4. Case 2. A, ureterectasis proximal to filling defect of right lower ureter. F, 
Surgical specimen. Tumor involved lower 9 cm. of ureter. C, invasion in upper part o 
tibia. 


except for pain in the left tibia. X-ray examination demonstrated a lesion (fig 
4, C). Biops 3 ^ proved it to be a metastatic lesion from the bladder or ureter. The 
patient failed rapidly and died 7 months after surgeiy. 
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Ca*^-; -3. Miss J. B.. 75 years of age. ^ras hospitalized on October 2-3. 1947. She 
had been hospitalized in 1937 for cystoscopic fulguration of bladder uimori:. Re¬ 
currences of the papillomas tcere fulgurated in 1942 and again in 1946. Hos¬ 
pitalization was adtdsed on the present oceaaon because a mass was noted in xbe 
left upper abdominal quadrant on routine ofice examination. Physical examina¬ 
tion was essentially negative except for the abdominal findings, rrological study 
revealed an obstruction of the left ureter at 4 cm. X-ray sttidies demomtraied 
an unusually dilated aud tortuous left ureter which was marked by numerous 
filling defects. The left renal pelvis was not visualized (fig. 5. -4^. Left nepbro- 
ureterectomy was perfonned on October 27. 1947. There was marked hydro¬ 
nephrosis of the kiduev. The widely dilated ureteral liunen was lined by gret -red 



Fig. 5 Case 3. .I. Filling defect of loxcer aspect of ureter. B. gross specimen. Entire 
Ureteral lumen lined hy tuiuor. 

iiodiil.ir tissues ffig. 5. B). Histopathological study revealed papiUaiy carcinoma 
oi the ureter and marked atrophy of the renal parenchtma. The patient is alive 
and tvcil -I years after surgery. 

Cg'V Mr. .1. B.. a G1 year old wliite man. was admined to the hospital on 
>Dptcm}>er 1-5. IPSS. He complained of hematuria and frerjuency at intervals 
during the preceding mouth. This patieut had lx?en treated in 193S for bladder 
tumor.', A recurrence of the tumors necessitated fnlgnnrtion in 1913. He h.ad no 
urinary comp!aim.< between 1943 and the present episode of hematuria and 
frequency. Physical o.\ammatiot\ was emitely normal. Cystoscopy was penbmied. 
Tumor ti"no protruded from the right ureteral orifice. Catheterization of the 
right ureter na^ not sttccc.-'sful. Excretory- nrogntms revealetl a non-Hsualizino 
nght kidney. 4he left kidney aud ureter were normal. Right uephro- 
tireterci tomy, including a <-n(7 of bladder, nas performed on Soptemlxcr IS. 191S 
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Fig. 6 . Case 4 Surgical specimen. Tumor has caused occlusion of lo«er ureter and 
hA'dro-ureteronephrosis. 



Fig. 7. Case 4 Squamous cell carcinoma of uretei 


The surgical specimen showed a hydro-ureteronephrosis and a tumor occluding 
the lower aspect of the ureter (fig. 6). Microscopic study revealed squamous cell 
carcinoma (fig. 7). The carcinoma became disseminated widel}''. The patient died 
vdthin 6 months. 
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Case o Mi==s J E . 73 vears of age. was admitted to the hospital ou August 13, 
19 . 50 rThe'immediate cause for hospitalization was the presence of a large mass 
which wa« foimd to fill the entire left half of the abdomen. She had been seen at 
fairlv re<mlar intervals during the preceding 11 years. Innumerable papillomas 
had'been fulgurated through the years. She tolerated instrumentation fairly 
well and cystoscopy had become a routine matter with her. Physical examination 
was negative except for the mass in the left side of the abdomen. Ctstoscopt 
revealed a tumor overh-ing the region of the left ureteral orifice. The tumor was 
resected and the left ureteral orifice was visualized. Retrograde pyelograms 
demonstrated an enormously dilated left kidney and ureter. An obstruction at 



Fig S. Case 5. Enormous dilatation of left ureter 


the level of the fifth Imnbar vertebra caused the ureteral catheter to coil upon 
itself in the dilated lower segment of the ureter (fig. S). Xephro-ureterectomy 
v.a' performed on .\ugust IS. 19-50. Recoveiy following the surgert' was prompt. 
The specimen consisted of a markedly dilated kidney pelris and ureter (fig. 91. At 
the lower end of the ureter in the fining were soft grey tissues that extended 2 cm. 
in the length of the lumen and reached around the lumen. Histologic studv dis- 
clo-etl papillary carcinoma of the ureter. Postoperative radiation therapy and 
the rc.'ult- of years of fulgtiration cau^ the bladder to be contracted. A right 
dermal ureterostomy was performed on March 21, 1951. to divert the urine and 
olTer relief to a miserable c.xi-tence. .Vlthough the ureterostomy functioned well, 
the patient^ general condition deteriorateti and she o.xpired two motitlw later. 
.\utop-y wav performed, and extenrive carcinomato-i^ was found. 
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Case G. Mr. P. E., 57 years of age, was admitted to the hospital on November 
6, 1948. He stated that he had painless hematuria for 6 months. Weakness and 
lassitude were present for 1 month. Physical examination was entirely negative. 
Cystoscopy'- revealed a normal bladder. The ureters were catheterized ivithout 
obstruction but a hy'dronephrotic drip of clear urine was noted on the left. Retro- 
grade py'elograms I'er'ealed a left hydro-ureteronephrosis to the level of the top 
of the sacrum (fig. 10). Ebonizafion of the fourth lumbar vertebra later proved 
to be a metastasis. Left nephro-ureterectomy' was performed on Nor'ember 16, 
1948. The left kidney and ureter were greatly' dilated to a point 8.5 cm. above the 
lower’ end of the ureter. At this point there was marked thickening of the ureteral 



Fig. 9. Case 5. Occlusion of lumen of ureter has been caused bj' tumor 

wall which caused a constriction at this level (fig. 11). Below this constriction 
the caliber of the ureter was normal. Mici’oscopic study' revealed squamous ce^ 
carcinoma. The patient recovered from the surgery' without incident but e 
failed rapidly' and died from metastases one y'ear after surgery. 

Case 7. Mr. L. S., a 54 y'ear old white man, was admitted to the hospita m 
December 1949. He was admitted to a medical ward complaining of seveie ys 
pepsia. Physical examination revealed a mass in the upper right abdonu 
quadrant. Cy'stoscopy' revealed a normal bladder. The right ureter was obstruc e 
at 8 cm. Repeated attempts to catheterize the right ureter using general anes 
thesia as an aid for relaxation were regularly' unsuccessful. Retrograde mjec i 
of radio-opaque dy'e failed to visualize the right ureter or kidney' proximal to 
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obstruction. The left ureter and renal pehds were normal according to x-ray 
study. Excretory urograms failed to visualize the right kidney or ureter. The 
preoperative diagnosis was obstruction of the ureter by a non-opaque calculus. 
The right kidney and ureter were exposed through a right lumbar incision in 
January 1950. The mass was found to be a hydronephrotic kidney. The dilated 
ureter was followed to a cartilaginous fusiform swelling at the level of the bi¬ 
furcation of the common iliac artery There was no remarkable fixation of the 
ureter at this point. A nephro-ureterectomy, mcluding a cuff of the bladder, was 



Fig. 10 Fig. 11 

Flo. 10. Case 6. Left hydro-ureteronephrosis. Ureteral obstruction noted. Ebonizatioti 
01 fourth lumbar vertebra present. 

Fig. 11 Case G. Surgical specimen. Tumor noted at junction of middle and lower thirds 
of ureter. 

performed. Pathological study revealed that the fusiform swelling was caused 
by a flo.shj' tumor (fig. 12) ^Microscopic examination showed a papillary car¬ 
cinoma of the ureter. The patient made an uneventful recovery and is alive and 
well eighteen months after surgery, 

( osc S. A white man, 40 years of age, was admitted to the hospital on February 
13, lOoO, on the service of Dr. Harlan English, Danville, Ill. The patient com¬ 
plained of vague di.slre.^s in the right flank for some time and profuse painless 
hematuria of 24 horns’ dtiration. Cystoscopie study and pyelographic study were 
made the morning of his admission to the ho.spital. The pyelogram revealed 
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Case 6. ]\'Ir. P. E., 57 3 ^eai’s of age, was admitted to the hospital on November 
6, 1948. He stated that lie liad painless hematuria for 6 months. Weakness and 
lassitude were present for 1 month. Phj^sical examination was entirely negative. 
Cj^stoscopj'’ revealed a normal bladder. The ui’eters were catheterized without 
obstruction but a hydwnephrotic drip of clear urine was noted on the left. Retro¬ 
grade pj^elograms revealed a left h 3 ’^dro-ureteronephrosis to the level of the top 
of the sacrum (hg. 10). Ebonization of the fourth lumbar v^ertebra later proved 
to be a metastasis. Left nephro-ureterectom}’’ was performed on November 16, 
1948. The left kidne 3 ’’ and ureter ivei'e greatly dilated to a point 8.5 cm. above the 
lower end of the ureter. At this point there was marked thickening of the ureteial 



Pig. 9. Case 5. Occlusion of lumen of ureter has been caused by tumor 

wall which caused a constriction at this level (fig. 11). Below this constriction 
the caliber of the ureter was normal. Microscopic study revealed squamous ce 
carcinoma. The patient recovered from the surger 3 ’^ without incident but e 
failed rapidly and died from metastases one 3 mar after surgeiy 

Case 7. Mr. L. S., a 54 3 mar old white man, was admitted to the hospita m 
December 1949. He was admitted to a medical ward complaining of severe js 
pepsia. Ph 3 '^sical examination ^e^maled a mass in the upper right abdomina 
quadrant. C 3 ^stoscop 3 '^ revmaled a normal bladder. The light ureter was obstructe 
at 8 cm. Repeated attempts to catheterize the right ureter using general anes 
thesia as an aid for relaxation were regularl}'^ unsuccessful. Retrograde injection 
of radio-opaque dye failed to visualize the right ureter or kidne3’' proximal to t e 
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obstruction. The left iiretei- and renal pelvis were normal according to x-ray 
study. Excretory urograms failed to visualize the right kidney or ureter. The 
preoperative diagnosis was obstruction of the ureter by a non-opaciue calculus. 
The right kidney and ureter were exposed through a right lumbar incision in 
January 19.50. The ma.«s was found to be a h 3 'dronephrotic kidne 3 E The dilated 
ureter vas followed to a cartilaginous fusiform swelling at the level of the bi¬ 
furcation of the common iliac artery There was no remarkable fixation of the 
ureter at this point. A nephro-ureterectom 3 ', including a cuff of the bladder, was 



Fig. 10 Fig. 11 

Fig. 10. Case 6. Left hydro-ureteronephrosis. Ureteral obstruction noted. Ebonizatioh 
of fourth lumbar vertebra present. 

Fig. 11 Case 6. Surgical specimen. Tumor noted at junction of middle and lower thirds 
of ureter. 

performed. Pathological stud 3 ^ revealed that the fusiform swelling was caused 
b 3 ^ a fle.shy tumor (fig. 12) ^Microscopic examination .showed a papillar 3 ’- car¬ 
cinoma of the ureter. The patient made an uneventful recovery and is alive and 
well eighteen months after surgery. 

Case 8. A white man, 40 y^ears of age, was admitted to the hospital on February 
13, 19.50, on the service of Dr. Harlan English, Danville, Ill. The patient com¬ 
plained of vague distress in the right flank for some time and profuse painless 
hematuria of 24 hours’ duration. C 3 "stoscopic study and pyelographic study were 
made the morning of his admis.sion to the hospital. The p 3 'elogram revealed 
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rather conclusive eiidence that the patient had a tumor in the lower end of his 
right ureter (fig. 13). On April 12, 1950, a right nephro-ureterectomy was done 
and the intramural portion of the ureter was removed. IMicroscopic study re- 
A’ealed papillary carcinoma of the ureter with no eiddence of penetration of the 
muscular layer. The postoperative course was uneventful. Cystoscopic obser^a- 
tion on June 9, 1951, revealed a normal bladder. His general condition nas 
excellent. 



Fig, 12. Case 7. Surgical specimen. Giant lo’clronephiosis caused by tumor in In 
third of right ureter. 

Case 9. Mrs. 0. L., 36 years of age, was hospitalized for study on August^6 
1946. She complained of intermittent severe pain in the left flank which ra la e 
to the left groin. The past history included the occurrence of massive pain ess 
hematuria 8 years ago. The bleeding stopped spontaneously, and no studies vere 
made. Physical examination was negative. Cy'stoscopic study revealed a norma 
bladder. The left ureter was obstructed at 25 cm. The retrograde p 3 mlogram 
demonstrated a hydro-ureter below the site of the obstruction but no dye va® 
found to enter the left renal pelvis (fig. 14, A). The right kidney and uret^ nef ^ 
normal. Left nephro-ureterectomy was performed on August 12, 1946. l a ^ 
logical examination of the specimen showed a relatively normal left ki ney 
Attached by a pedicle (fig. 14, B) at a level approximately 15 cm. below 
ureteropelvic junction was a long grey polyp that hung in the lumen for a dis a 
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of 9 cm. iMicroscopie examination I’evealed a moderatelj’’ edematous and vascular 
fibrous stroma with the surface edge covered by transitional epithelium corre¬ 
sponding to that epithelium lining the ureter. The patient is alive and well five 
years postopcrati^mlJ^ 

Case 10. Mr. C. F., 37 jmars of age, was admitted to the hospital for study on 
August 9, 1944. His only' symptom was painless hematuria on the day before 
admission to the hospital. The phy^sical examination was entirely normal. Urologi¬ 
cal examination revealed a normal bladder. Catheterization of the left ureter 
reimaled obstruction at 22 cm. The retrograde py^elogi'ams shelved a filling defect 



in the middle third of the left ureter (fig. 15, A). Surgical exploration was per 
formed on August 12, 1944. A one inch incision was made in the ureter at t le 
proximal aspect of a fusiform swelling of the middle one-third of the ur'etei. i 
poly^p, 7 cm. in length, rvas extracted from the lumen of the ureter (fig. 15; 
The polyp was excised and its base was thoroughly fulgui’ated. The ureter vf'® 
repaired with interrupted 00 catgut sutures. The pathological diagnosis vri® 
mucosal polyp of the ureter-. Sections showed mar-kedlj^ edematous fibid 
stroma. The surface was covered by transitional cell epithelium. The pos 
operative course was uneventful. The integrity of the left kidneys and ureter los 
been checked each ymar with intravenous pymlograms. The pymlograms have been 
normal and the patient remains in excellent health seven ymars after surger-y- 
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Case 11. Mrs. H. 0., a 35 year old married, white woman, entered the hospital 
complainins; of severe colicky pain in the left side of the abdomen and back. 
She also noted hematuria. These sj-mptoms were present, inteiTnittently. during 
the preceding 2 yeai-s. A left nephrectomy had been performed 3 weeks before 
the present admis.rion. The s\Tnptoms had continued unabated. The pathological 
diagnosis was chronic nephritis. Cystoscopic examination revealed a blood clot 
which protruded from the left ureteral orifice. A ureteral catheter was passed 
on the left and drained bright, red blood. An ureterogram revealed a normally 



Fig 16. Case 11. Ureteral polyps 


constituted left meter. The preoperative impression was caremoma of the ureter. 
The meter was excised. Pathological study revealed three distmet tumors arising 
from the mucosa of the ureter (fig. 16). ^Microscopic examination revealed that 
these tumors were poh-ps and no malignant tendency was found. The patient 
made a rapid recovery and was living and well 10 years after surgical excision 
of the left ureter. 

The preceding case was reported by Dr Harry Culver in the Journal of Uroloaii 
6: 331 (Oct.) 1921. ' 

Case 12. Mr. E. L., a .57 year old nhite man. was admitted to the hospital 
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on June 2, 1948. He had many episodes of hematuria during the past j'ear, 
Urgencj’- and frequencj'- were associated with these attacks of hematuria. A left 
nephrectomy had been performed 25 years before the present admission. The 
diagnosis was calculous pjmnephrosis. There were no positive physical findings. 
Cj^stoscopic e.xamination revealed a bulging, duskj'^ red, left ureteral orifice which 
was exuding blood. Surgery was performed on June 3, 1948. C)"stotomy was done 
and the bulging segment of bladder was circumcised and resected irom the 
bladder. The contiguous 19 cm. of the left ureter were dissected and removed 



Fig. 17 Fig- 18 

Fig. 17. Case 12. Surgical specimen included bladder surrounding left ureteral ori ce 
and 19 cm. of ureter. ^ j. 

Fig. 18. Case 13. Surgical specimen. Excised ureteral stump contained papillarj c 
noma. 

with the segment of bladder (fig. 17) Examination of the ureter ret'ealed 
the lower 7 cm. of lining mucosa was replaced bjr masses of soft, grey-red bssvw, 
singly and confluent, ranging to about 1 cm. in diameter and covering about t 
per cent of the surface. Similar tissues were found, less extensively, througnou 
the ureter. Histologic stud 5 " demonstrated papillary carcinoma. The postopera 
live morbidity was severe and protracted but he made a complete recoveiy an 
is living and well 3 j^ears after surgery. 

Case IS. Mr. W. C., 50 years of age, was admitted to the hospital on December 
7 1946. Two daj's before admission the patient noted a mass in the region o a 
left lumbar surgical incision. He had no other symptoms or findings. The pas 
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history Mas pertinent in that a left nephrectomy had been perfomred 3 years 
before admission. The diagirosis was calculous pyonephrosis. One year before the 
present admission a left ureterectomy was performed. The diagnosis -was papillary 
carcinoma of the ureter (fig. IS). The microscopic pathology rvas papillary car¬ 
cinoma Abdominal examination revealed a mass about the size of a grapefruit, 
in the left costovertebral region at the site of the well healed surgical incision. 
The mass was fixed; it rvas firm in consistency aJid smooth in contour. E.vcision 
of the mass which was found to be a hemorrhagic cj-st, rvas performed on Decem¬ 
ber 10. 1946. On the fining side there were some granular tissues. In one place 
there was a mass l.o by 1.3 by I cm. Histologic examination of this tumorous 
mass revealed papillarj* carcinoma which closely resembled papillaiy carcinoma 
of the urothelium. Recovery was prompt foIlo\nng surgerr-. Subsequently, 
metastases occurred to the inguinal and axillary Ijmiph glands and the patient 
expired about one year later 



Fig 19. Case 14. Surgical specimen. Excised ureter contained tumor 

Case J4. Itir. P. IM., a 48 t'ear old n'hite man, tvas admitted to the hospital in 
^larch. 1942. He was a hotel cook by trade. Past history included a nephrectomv 
in 1937 at another hospital. The records of this hospital were surveyed by us and 
the pathological report described a calculous pt'onephrosis. None of the ureter 
had been removed. He remained ui good health until the fall of 1941. He then 
noted painless hematuria. Retrograde urological study revealed a constant 
trickle of blood rvhich poured from the left m-eteral orifice. Closer inspection re- 
I’ealed a small tumor which protruded from this orifice. Cystoscopic biopsi" 
showed this protruding trunor to be a papillary carcinoma of the ureter. Retro¬ 
grade urograms were made but the left ureteral stump could not be Hsualized. 
The n^t ureteropyelogram n-as normal, and the function of this kidner was 
nonmal. Spinal anesthesia was used and the left meter was e.xcised from the 
stump of the renal pedicle to and including a cuff of the urinary bladder. Figure 
19 shows the ureteral lumen to be entirely filled from one end to the other ^th 
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papillary carcinoma. His postoperative course was uneventful. Severe pain along 
the course of the left ureter occurred about nine months later. A frozen mass 
could be palpated along the left psoas gutter. This massive local recurrence of 
tumor was fatal just one j'ear after the remo^"al of the ureteral stump. 

Case 15. Mr. H. S., a white man, 65 years old, was admitted to St. Luke’s 
Hospital April 19, 1939. He had suffered acute sudden pain in the right lower 
abdomiiral quadrant a few hours previously. There was nausea and bladder 
irritability. A plain ui’ogram re\'ealed a calcific pea sized shadow along the course 
of the right ureter in its lower third just below the pelvic brim. The urine con¬ 
tained man 3 ’- red cells. The pain persisted. A retrograde urological study was done. 



Fig. 20. Case 15. X-ray demonstrated opaque shadow in lower right ureter 

The right ureter could not be catheterized beyond the point of the calcific shado" 
(fig. 20). This patient weighed almost 250 pounds. He did not pass his stwe 
spontaneous^’’ and his pain became more acute and almost continuous, b® 
entered another hospital where we exposed the lower right ureter on April 21, 
1939. At the junction of the middle and lower thirds of the ureter, there was a 
hard, fixed, spindle swelling about two inches long. The lower half of the meter 
vith a good cuff of the urinary bladder was excised and a dermal ureterostom) 
was done. A right nephrectomy was performed in May 1939. The spindle shape 
swelling was squamous cell cancer of the ureter which contained manj' calci c 
areas which had given the appearance of a ureteral calculus. There was extension 
of the cancer cells into the peri-ureteral tissues. In November 1939, he note! 
painless hematuria. Obserimtion cystoscopy revealed papillaiy tumors in t n 
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posterior urethra and the region of w]iat had been the right ureteral orifice. xVll 
of the tumors were fulgurated transuretliralbu Tliis same procedure was repeated 
on April 24, 1941. He suffered a mefasfatic death in July 1941, about hiteen 

months after the appearance of his first symptoms. ^ i 

Case 16. hlr. C C. was admitted to the hospital in hlay 1927. He complained 
of iuleYmittent painless hematuria, which had been present for several weeks. 
There was a weight loss of 15 pounds. Retrograde urological study showed the 
blood to come from the left ureteral orifice. The function of the left kidney was 



Fig 21. Case 17 Obstruction of left ureter which caused hydro-ureteronephrosis 

less than that of the right kidne 3 ’^ when measured with intravenous phenol- 
sulfonphthafein. Catheters were passed up both ureters readil 3 ^ The wetei'O- 
pj'elograms showed a filling defect at the junction of the middle and lower’ thirds 
of the left ureter. There was minimal hj'dronephrosis. A left ureteronephrectomj' 
teas done. The ureteral lesion was a squamous cell cancer which involved the 
enth’e tliickness of the ureteral nails for about two inches. His postoperative 
pi’ogress was uner-entful. He remained well and gained weight until hlareh 1930. 
He then had pain in his left lower abdominal quadrant and weight loss. An ex- 
ploratorj' operation rer’ealed local recurrence of bis cancer in the lower left psoas 
gutter. He died in hlar" 1930, three j^ears from the time of his original diagnosis. 

Case 17. P. a 49 j'ear old white man was admitted to the hospital on June 


40G 


WILLIAM J. BAICER AND EDWIN C. GRAF 


16, 1947. The presenting complaint was severe, non-radiating, dull pain in the 
left flank which recurred intermittent^'^ during the past 2 months. He had no 
urinaiy s 3 'mptoms. His past historj' was pertinent. A cervical Ijinph node had 
been e.xcised in March 1943. A recurrence of a mass in the same site ivas hiopsied 
on j\'Iaj' 15, 1947. The pathological diagnosis was highlj' anaplastic, metastatic 
carcinoma. Abdominal e.\'amination revealed a mass in the left upper quadrant 
which Avas freelj' moi'able and onl}' slightly tender. Urine cultures were negative. 
Urological stud 3 ' revealed a marked, left h 3 'dro-ureteronephrosis which ended 
abruptl 3 ' at the junction of the middle and lower tliirds of the ureter (fig. 21). 
Nephro-ureterectom 3 '' was performed on June 23, 1947. A retroperitoneal mass 
was found at the brim of the pelvis. The mass was firml 3 ' adherent to the ihac 



Fig. 22. Case 17. Invasion of ureteral wall by sarcoma 


blood vessels, and it caused occlusion of the ureter at that level. The ureter 
was e.xtricated from the mass and the kidne 3 ' and ureter were removed in toto- 
Pathological examination demonstrated mai’ked dilatation of the renal pelMS 
and upper portion of the ureter. A stricture 2.5 cm. in length greatly reducec 
the lumen of the ureter at the distal aspect of dilated segment of the ureter. 
Microscopic examination of the stricture tissues I’ei'ealed inv'asion of the ureter 
b 3 ' b'mphosarcoma (fig. 22). The immediate course was satisfactor 3 '. The patien 
expired 15 months after surger 3 '. 

Pertinent facts in the clinical histories of these patients have been assemb e 
on table 1. The patient with the metastatic lesion to the ureter has been exclude 
from the chart. Eleven of the sixteen patients ivere men. The incidence agiees 
Avith other series of ureteral tumors. EleA'en of the sixteen tumors inA’olved t e 
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ft ureter. The lower segment of the ureter was most commonly involved. The 
wee benign tumors were found in the middle third of the ureter. Tliis location 
lakes the benign tumor more accessible and enhances the pro.spects of local 
'ccision. Conservative surgery is especially desirable for the benign tumors since 
aey occur in the younger age group. The three patients were 36, 37 and 35 years 
f age. Papillary carcinoma was the predominant t 3 'pe of tumor. Ten of the sbc- 
een tumors were papillari-, four were squamous cell carcinoma and three were 
he so-called benign mucosal polj'ps. Five of the patients ga^'e a histoiy of bladder 
umor. An important lesson to be appreciated from tliis review has been recently 
■mphasized by Ewart. He stated, “If tumors are present in the bladder the urolo- 
pst must prove that the upper urinaiy tract is not also a site of tumors.” He 
urther reconunends e.\cretoiy urograms each 3 ’ear in the presence of papillomas 


Table 1 


^0. 

ACE 

SEX 

SIDE 

SITE 

PATHOLOGY 

SURVIVAL 

HISTORY or 
ni-VPDER 
TUMOR 

PREVIOUS 

N-ETHREC" 

Toin 

1 

64 

M 

L 

Lower 

Papillarj' Ca. 

Alive— 4 Yrs. 

Yes 

Xo 

2 

79 

F 

R 

Lower 

Papillarj- Ca. 

Dead— 9 Mos. 

Yes 

Xo 

3 

75 

F 

L 

Total 

Papillar 3 ’ Ca. 

Alive— 4 Yrs. 

Yes 

Xo 

•i 

61 

nr 

R 

Lower 

Squamous Ca. 

Dead— 6 Mos- 

Yes 

Xo 

5 

73 

F 

L 

Lower 

Papillar 3 ’ Ca. 

Dead— 9 Mos. p 

Yes 

Xo 

e! 

57 

M 1 

L 

Middle 

Squamous Ca. 

1 Dead— 1 Yr. ] 

No 

Xo 

7 

54 

M 

R 

Lower j 

Papillari’ Ca. | 

Alive— 2 Yrs. , 

Xo 

1 Xo 

8 

40 

M 

R 

Lower 

Papillar 3 ' Ca. 

Alive—IS Mos. 

Xo 

Xo 

9 

36 

F 

L 

Middle 

Polyp 

Alive— 5 Yrs. 

Xo 

Xo 

10 

37 

M 

L 

Middle 

Polyp 

Alive— 7 Yrs. 

Xo 

Xo 

11 

35 

F 

L 

Middle 

Polyp 

Alive—10 Yrs. 

Xo 

Yes 

12 

57 

nr 

L 

Total 

Papillary Ca. 

Alive— 3 Yrs. 

Xo 

Yes 

13 

50 

nr 

L 

Total 

Papillary Ca. 

Dead— 1 Yr. 

Xo 

Yes 

U 

48 

M 

L 

Total 

Papillary Ca. 

Dead— 1 Yr. 

; Xo 

Y-es 

15 

Go 

ni 

1 R 

Lower 

Squamous Ca. 

Dead—15 Mos. 

Xo 

Xo 

16 

53 

M 

1^ 

Lower 

Squamous Ca. 

Dead— 3 Yrs. 

Xo 

No 


of the bladder. Four of the patients either had tumor in the ureter at the time of 
a preHous nephrectom 3 ^ or developed the ureteral tumor folloning nephrectomy. 
i^Iuch has been written about the hazards of the ureteral stump. The rather high 
incidence of tumor in ureteral stumps in this series of patients is impressive. 

DISCUSSIOX 

The majorit 3 ' of ureteral tumors occur in the lower third of the ureter. Those 
that occur in the upper half of the ureter are either pol 3 '^ps or apparent extensions 
up or down the ureter. This brings up the question of transplantation of cancer 
cells on health 3 ' ureteral mucosa. Investigators of patholog 3 ^ find it next to 
impossible to transplant tumor cells on the mucosa of e.xperimental animals, 
unless the mucosa has been piwously ulcerated or injured. For this reason, 
more and more clinicians believe that tumors of the bladder or kidney do not 
transplant themselves in the ureter. In other words, there is probably a multi- 


408 


WILLIAM J. BAKER AND EDWIN C. GRAF 


centric agent which stimulates these tumors to appear along the urinarj' tract. 
On the whole, the ureter is fairly resistant to tumor formation. 

From a pathological \uewpoint, ureteral tumors can be divided into the 
polypoid, papillary and sessile types. The pol 3 ’^poid ureteral tumor is derived 
from the submucosal sti-uctui’es and is considered a benign lesion. The papillary 
ureteral cai'cinomas maj”- contain many transitional cell cancers. The sessile 
ureteral tumors are usuallj'^ squamous cell carcinomas and offer a very poor 
diagnosis. A complete pathological classification must include invading extra- 
urinary'^ tumors, metastatic uretei'al tumors and ureteral tumors from such 
entities as Hodgkins’ disease. An interesting observation has been that although 
the embiyological derivation of the ureter is mesenchj’-mal and that of the urinary 
bladder is entodermal, the papillaiy tumors of both seem to have about the 
same structure. It should be kept in mind that ureteral tumors metastasize much 
earlier than bladder tumors. This earlier metastasis may be due to the thin vail 
of the ureter which forms a poor barrier to a dissemination of the tumor. 

The three outstanding sy^mptoms of the ureteral tumor are hematuria, pain an 
tumor mass. The hematuria has an utter lack of conformity to any definite 
pattern. The pain is usually from ureteral obstruction or invoh'ement of 
and remote structures by' extension and metastases. The tumor mass is usua j 
a large hy'dronephrotic kidney due to the ureteral obstruction. However, uieteia 
tumors have been felt from the abdominal, vaginal and rectal routes. 

Diagnosis may be aided by centrifuging the urine to obtain sedimen or 
paraffin blocks. Sections of these sediment blocks can be stained for cancer ce s. 
The normal transitional cell of the urinary tract is sometimes confused m 
true cancer cell. Plain roentgen studies are valuable to reveal bony metas ases^ 
calcified areas in the ureteral tumor and large kidney shadows of obstruc e 
ureters. 

The common findings of retrograde urological study are a marked 
renal function of the involved side, tumor tissue which projects from tho ure er 
orifice and a bulge in the ureteral ridge. Biopsy of any evident tumor is man 
toiy. If bleeding is due to a tumor of the upper end of the ureter, blood 
only' at the ureteral orifice with ureteral peristalsis. Bleeding from a tumor 
lower end of the ureter usually appears as a continuous trickle. A uretera 
ter may pass to the kidney' without causing bleeding. If the tumor is in t e on^^^ 
end of the ureter, slight trauma from the ureteral catheter may result in a c 
tinuous flow of blood through and around the catheter. The ureteral 
coil below the ureteral tumor. Retrogx'ade ureteropy'elograms may shov 
defects along the ureter or spindle shaped swellings of the ureter. The c 
of the filling defect varies with the type, shape and extent of the groxvth. 
is an infiltrating sessile type of tumor present, there is also an irregidai eCTe ^ 
in the size of the lumen for a considerable extent and this is accompame 
dilatation of the ureter and kidney' above the site of the tumor. The paH 
ty'pe of tumor, if solid and pedunculated, may' cause a goblet-shaped filling ® 
vith dilatation of the ureteral lumen above and below the tumor. jug 

are multiple papillary'tumors of the ureter present, modifications of the oreg 
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picture may be seen tlmoughout the whole length of the ureter. If the surface of 
the ureteral tumor is quite irregular, the filling defect may look like a brush: 
the so-called brush like appearance. 

The treatment of ureteral tumors is a complete nephro-ureterectomy with a 
wide cuff of the bladder. A one stage procedure is recommended. If a two stage 
nephro-ureterectomy is considered, the removal of the tumor bearing area is 
done for the first stage. It is pos.sible sometimes to e.xcise a portion of the ureter 
■ndth its tumor and join the ureteral ends or transplant the ureter to the bladder 
or renal pehds. If conseiration of the kidney is of prime importance, dermal 
ureterostomy or nephrostomy can be used. Roentgen and radium therapy are 
used for metastatic pain of ureteral tumors but not too successfully. After a com¬ 
plete ureteronephrectom}' for ureteral tumor, periodical cj'stoscopic bladder 
ohser\-ation wdll protect the patient from new bladder tumors. The immediate 
prognosis of these patients is good. Xo deaths occurred in the immediate post¬ 
operative period. The .5-3'ear prognosis is bad. The 10-j'ear prognosis is most 
discoura^ng. 

SE:MM.\Ry 

Seventeen patients have been presented in whom the diagnosis of ureteral 
tumor was established by histopathological study. One of these patients has been 
reported previously. One of the patients had a metastatic lesion of the ureter. 
Thus fifteen new cases of ureteral tumor are added to the literature. Pertinent 
facts of the clinical histories and findings have been as.?embled on table 1. A 
discussion has been offered concerning the etiologj’, the patholog 3 ', the sjTnptoms 
and diagnosis, and the treatment of ureteral tumors. 

Gratitude is expressed to Dr. Harry Culver whose interest and help facilitated 
this study. 

7. IT Madison St., Chicago, III. 
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LYMPI-IANGIOMA OF THE URETER 
F. B. JEPPESEN 

Benign tumors of the ureter are rare. The number collected by various authors 
who have reviewed the literature varies from 32 (Edelslein and Marcus) to G8 
(Vest). The great majority of these tumors are epithelial in origin. Nonepithelial 
tumors reported include a fibroma, neurofibroma, lipoma, myoma, and several 
hemangiomas. No previous mention has been found of a lymphangioma of the 
ureter. 

CASE nEPORT 

Mrs. A. S. (Ilospital No. 28262), a 79 year old woman, was hospitalized 
October 26, 1951. Her complaint was pain in the left lower quadrant of the ab¬ 
domen with radiation to her left flank and left kidnej’^ region. This pain started 
5 months before admission. The first attack lasted one week and was severe 
enough to I'equire sedatives. Nausea and vomiting were present. She had no 
fever, but gross blood was present in the urine. During the 5-month perio 
between the onset of her trouble and her hospital admission, she had recurring 
attacks of pain. Eight days before admission, she had a particularly severe 
attack which persisted until admission. Nausea was constant and she had rc- 
quent vomiting. 

Physical examination revealed a fairly well preserved white woman who "as 
mentally alert. The blood pres.sure was 204/96. Heart rate was 60 and no mur 
murs were heard. There was no palpable mass in the left lower quadrant o ler 
abdomen or left flank. The left kidney area was tender. The urine eontainc 
many red blood cells and a few w'hite blood cells. Blood urea nitrogen was 9 mg. 
per cent. . 

Excretory urograms showed a moderate dilatation of the renal pelvis an 
calyces on the left. Fifty minutes after injection of the dye there was demon 
strated wide dilatation of the left ureter, accompanied by tortuosity- T-his m 
tation ceased rather abruptly a short distance above the bladder. The rig> 
kidney and ureter were normal. 

Cystoscopy showed a normal bladder except that there appeared to be some 
edema around the left ureteral orifice. The only catheter that could be passe 
any distance up the left ureter was a size 4F with a Coudd tip. It met an 
stmetion several times and would only go 6 cm. Retrograde urograins s i 
an area of stenosis of the left ureter at its lower end which was 6 cm. in o'lg 
The stenosed area was very irregular. Above this the ureter was greatly i a 
A size lOF, acorn bulb catheter was used and a better film was obtained . 

Diagnoses considered were a metastatic neoplasm of the ureter, diver ic 
of the colon with abscess formation, and a primary tumor of the ureter. A m 
enema was normal. A gynecological consultant reported no palpable abnorm 
in the internal genital organs. He did feel a tender thickening in the region o 

Read at annual meeting, tVestern Section, American Urological Association, Pas.id 
Calif., May 21, 1952. 
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left broad ligament lateral to the cervix. A clinical diagnosis of a primary tumor 
of the left ureter was made. 



Fig. 1. Left ureterogram shoeing stenosed area with dilated ureter above. 



A left nephrectomy and ureterectom 3 ’- were done. The tumor mass was not 
adherent to the surrounding tissue. It was felt as a distinct hard nodule roughlj^ 
oval in shape and about two centimeters in length. Above this the ureter was 
dilated as shown on the x-ray film. Below the tumor nodule the ureter was dis- 



412 


F. B. JEPPESEN 


tinctlj"^ larger and moie fibious than noimal, but not dilated This process 
extended donn to the bladder A good sized cuff of bladdei tissue nas remoied 
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tions of the ureter at the point of greatest obstruction show the formation in and 
beneath the mucosa of relatively wide Knuph spaces of irregular contour filled 
with coagulated h-mph. These spaces are lined by a single layer of endothelial 
cells. The overhang mucosa is almost completely eroded and the surrounding 
tissues show some round cell infiltration. Sections betneen the point of greatest 
obstruction and the bladder orifice show a somewhat lesser amount of h-mph 
channel proliferation. Here also there was chronic inflammatory infiltration of 
mucosa, including numerous eosinophils. The kidney showed marked paien- 
ch\-matous degeneration of tubular epithelium. T-heve also were some small 
areas of interstitial chronic cellular infiltration. Diagnosis: cavernous lymphan¬ 
gioma of ureter” (fig. 3). 

DISCUSSIOX 

Lymphangiomas are benign new growths composed of ly-mph vessels with 
a supporting connective ti.ssue. They are usually classified as simple, cavernous, 
or cystic depending on the .size of the vessels, whether or not they anastomose, 
and the presence of cysts. Most are of the cavernous type and this report illus¬ 
trates one of this type. The vessels are filled nith lymph which may- be solidified. 
Blood may be mi.\ed with the lymph. The connective tissue varies in cellularity-. 
Foci of round cells, smooth muscle, and areas of lipoma are sometimes present. 
Opinion varies as to their origin. Some feel that they form as the result of stasis 
and are either congenital or acciuired. Others feel that they are true neoplasms 
developing from congenital nests or from coimective tissue haring the power to 
form lymph channels. 

These tumors are stow growing and may be single or multiple. They originate 
most commonly in the skin and subcutaneous tissue. They are also found in the 
muscles and deep areolar tissue of the lip, tongue, neck, axillary region, medias¬ 
tinum, mesentery, and retroperitoneal regions. Watson and McCarthy, in a 
report on 1056 blood and lymph vessel tumors, found 41 lymphangiomas; 
none was intra-abdonunal. They considered these tumors to be radioresistant. 

A lymphangioma of the kidney has been reported by D. Wyun-WiUiams. 
He mentions three pre\iously reported lymphangiomas of the kidney. Reports 
of tw'eh'e other abdominal lymphangiomas have been found. These have been 
located in the retroperitoneal space and in the mesentery. ^Ir. E. W. Riches 
in a report on 2,314 new growths of the kidney and ureter found no similar 
lesion. He states that the ^luseum of the Roval College of Surgeons contains 
none. 

Differential diagnosis suggested a primary neoplasm of the ureter. It was 
obmously not a papillary- lesion growing within the lumen of the ureter, but 
rather an infiltrating lesion of the wall of the ureter. Of all benign ureteral tiunors, 
hemangiomas are most likely to spread in this manner. This might be of help 
in diagnosis in a patient with a tumor of the ureter, where such a lesion could be 
su.spected from the history- of a long duration. 

The only curative treatment for a ly-mphangioma of the ureter is surgical 
e.\ci.sion. This ca.se illustrates how difficult it would be to do a local excision'and 
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an end-to-end anastomosis. A distinct nodule was felt in the ureter which was 
thought to be the entire tumor. L 3 ’^mph vessel formation was found in the ureter 
from the tumor nodule down to the ureteral orifice, a distance of six centimeters. 

The proper choice of incision to expose the lower end of the ureter is important. 
The ordinary muscle splitting incision gives an opening that is too high and too 
narrow for anjdhing more than removal of a stone. A midline suprapubic incision 
is better, and a transx'erse curved incision is still better. The incision can be 
shifted a little to the side on which one wishes to expose the ureter. 

CONCLUSION 

A lymphangioma of the ureter is reported. 

622 Eastman Bldg., Boise, Idaho 
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RE-IMPLAXTATIOX of ureters IXTO BOU'EL following 
CLTANEOUS LTlETEROSTOMY FOR DISRUPTION 
OF URETEROSIGilOIDOSTOMY 

CARL K. PEARLALAS 

From Ihc Deparlmenl of Surgeru (Vrologg), School of Medicine. College of 
Medical Etcngclisls, Las Angeles^ Calti. 

The first case of satisfacton' ureterosigmoidal anastomosis foUo^^■ing cutaneous 
ureterostomy was reported in the literature by Dreiling and Hyman. Their pa¬ 
tient was treated for carcinoma of the bladder by total cystectomy. total hyster¬ 
ectomy, and cutaneous ureterostomy; later, a ureterosigmoidal implantation 
was done. The following year Beisler reported two additional cases. 

The procedure to be reported here differs from the preceding three in that the 
sequence of events was ureterosigmoidostomy, disruption of the anastomosis 
necessitating transplantation of the ureters to the abdominal wall, and finally 
re-implantation of the ureters into the bowel. 

Despite the recorded instances of patients with cutaneous ureteral stoma who 
have pursued active lives for as long as 2-5 years, the disadvantages of cutaneous 
ureterostomy are many: The urinous odor often leads to the patient’s feeling 
unacceptable socially, the cumbersome apparatus for collection of urine and the 
need for its frequent cleansing. Moreover, a truly satisfactory method of attach¬ 
ing ureterostomj' cups to the sldn has not yet been derised: consequently the 
surrovmding skin becomes excoriated, inflamed and infected. The ureteral orifices 
tend to become constricted and may require frequent dilatation; some may even 
become retracted beneath the cutaneous surface. If ureteral catheters must be 
employed, it is rirtually impossible to prevent ureteritis and p\-elonephritis. In 
the presence of urea-split ting organisms, incrustation is a troublesome complica¬ 
tion, although hyaluronidase may be helpful. Ureterosigmoidostomy. on the 
other hand, often is compatible with a fairly normal life. The latter, where pos¬ 
sible. is the procedure of choice. 

The patients who would benefit most from ureterosigmoidostomy are those 
"ith carcinoma of the bladder; unfortunately they generally constitute poor 
risks for this procedure. In the past decade the use of blood, protein concentrates, 
ritamins, the newer sulfonamides and the antibiotics has enhanced the cor¬ 
rection of debilitated states to a point where extensive surgical therapy maw be 
undertaken. Emergent diversion of the urinarj' stream in a critically ill patient, 
however, oftentimes requires resort to cutaneous implantation of the ureters. 
It may. in such instances, be a life-sa^■ing measure, but consideration of subse¬ 
quent transplantation of the ureters from the abdominal wall to the bowel may 
be desirable. Much has been written on uretero-intestinal anastomosis, but the 
feasibility of re-implanting the ureters into the bowel after cutaneous ureter¬ 
ostomy is not mentioned even in the te.vtbooks. Ureterocutaneous anastomosis 
generally has been looked upon as an irreversible procedure. 

Hazard.^ to intestinal re-implantation of the ureters following cutaneous ure- 

Section. American Erological .Association, Pasadena, 
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terostomy include the difficulty of preserving the ureteral blood supply and the 
handicap presented by shortening of the ureters as a result of their anastomosis 
to the abdominal wall. Py'^elonephritis and ureteritis interfere with healing of 
the anastomosis leading to dissolution of the \vound and to urinary and fecal 
fistulas. 

Ureters of normal size or w'ith minimal dilatation were, until recently, con¬ 
sidered essential to successful implantation by the Coffey technique. However, 
the introduction of the direct mucosa to mucosa technique has made feasible the 
transplantation of dilated ureters. The control of infection by the antibiotics and 
the sulfonamides furthers healing by primary union. Supportive therapy, as 
previously mentioned, plays an important role. The emplo 3 ’’ment of gastric suc¬ 
tion or the Miller-Abbott tube keeps the intestines at rest, thereby protecting 
the anastomosis. 


CASE REPORT 

J. F., a 44 year old man, when first seen at the Orange County Hospital, had 
had intermittent bloody urination of 2 j'^ears’ duration. About one j’'ear after the 
onset of hematuria carcinoma of the bladder had been diagnosed and tieate 
elsewhere by electrofulguration. The bleeding recurred August 1949. On cysto- 
scopic examination a papillary tumor was seen on the right side of the bla er, 
this extended to the trigone and the vesical neck. The tumor wms resected trans 
urethrally and its base fulgurated. The pathologic diagnosis wms papillary 
cinoma with invasion of the wall of the bladder. In February 1950, small recurren 
papillary tumors proximal to and around the right ureteral orifice were destroye 
by electrofulguration. He was symptom-free until June 1950, when he again 
passed bloody urine and clots. Recurrent tumors were seen on the right si e 
the fundus and also a sessile growth ivhich obscured the right half of the trigone 
and the right ureteral orifice. 

The hopelessness of controlling this neoplasm by electrosurgical means vas 
apparent. Because of his comparatively young age, total cystectomy was 
to offer this patient the best prognosis. Excretory urograms demonstiate a^ 
essentially normal renal architecture wdth good function and a slight di a a 
of the right pelvic ureter, A roentgenogram of the chest was normal. 

At exploration there were no metastases to the regional lymph nodes or 
other organs. Therefore a one-stage cystectomy, prostatectomy, semina 
ectom}'', and bilateral ureterosigmoidostomy wmre done. The Coffej^ No. ® 
nique of uretero-intestinal anastomosis was employed. There was, histo og ’ 
definite infiltration of the vesical w'all by large compact elements of transi to 
epithelium, the papillary character of which wms only suggested. In some o 
islands there wms loss of membrane Avith infiltration into the contiguous s ro 
Malignancj'' of the prostate or of the seminal vesicles was not histo ogi 

The patient’s postoperative course was stormy and, on the seventh 
tive day, complicated by ileus and bronchopneumonia. Seventeen 
the operation, July 13, urine and feces appeared from the draining sinus m 
nelvis. His blood nonprotein nitrogen, wffiich had risen to 78 mg. per ^ 
cubic centimeters, dropped to 47 mg. On July 19 he had a secondary hemorr 
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which was thought to be controlled bj' packing, but two days later the hemor¬ 
rhage became profuse and the patient went into shock. He was given blood. 

When the patient’s condition improved, the wound was reopened and appioxi- 
mately a quart of blood clots were removed from the pelvis. Ligation of a spurt¬ 
ing vessel on the lateral pelvic wall controlled the hemorrhage. The right uretei 
had become partially separated from the sigmoid and was transplanted to the 
abdominal wall. The left ureterosigmoid anastomosis was not identified at this 
time and, because of the patient’s critical condition, the wound was closed. He 
improved rapidly, although he did not pass any discernible urine from the rectum. 
The absence of left renal function was confirmed by excretory urography August 
27. A stricture at the site of the ureterosigmoidal anastomosis was suspected. 
The abdomen was opened again August 31. The left ureter was markedly dilated, 
indicating a block at its entrance into the bowel; therefore this ureter also was 



Fig. 1. A, retrograde pyelogram through cutaneous stomas. B, photograph of patient 
6 months after last re-implantation. 

transplanted to the abdominal wall. Although the patient’s general condition 
became considerably improved, an abscess developed in the original incision, 
extending into the pelvis. This was drained, but an incisional hernia remained. 
The patient was discharged from the hospital September 21 with catheters in 
both ureters and with minimal drainage from the pelvis. His nonprotein nitrogen 
at this time was 43 mg. per hundred cubic centimeters. 

Care of the ureteral stomas proved to be unsatisfactoiy. Ureterostomy cups 
were discarded because of leakage. Resort to indwelling catheters connected by 
a Y tube to a rubber urinal attached to the leg was followed by the development 
of chronic bilateral pyelonephritis and ureteritis. 

At this point we were willing to let well enough alone, but the patient insisted 
on an attempt at re-implantation of the ureters into the bowel. He said he pre¬ 
ferred not to live rather than to exist in his unhappy and distressing state. Be¬ 
cause of the patient’s wish and in the hope that emplo 3 TOent of improved 
anastomotic technique and improved methods of combating infection and 
promoting early healing, it was decided, 9 months after his discharge from the 
hospital, to attempt re-implantation of the ureters into the bowel. 
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Renal function studies, including excretory and retrograde p 3 'elographj", were 
carried out. There was bilateral blunting of calyces with less function on the 
left side (fig. 1, A). On June 6, 1951, the patient again was operated on. The left 
ureter was mobilized and the end freshened; it had become dilated to the size of 
the inde.x finger. The adjacent portion of the sigmoid was extraperitonealized 
and the ureter Avas implanted therein by a direct mucosa to mucosa technique. 
Postoperativelj'’, minimal urinarj’- and fecal drainage from the Avound ceased 
spontaneously. Excretory pyelograms on July 12,1951, demonstrated the kidnej' 
to be functioning, and the patient Avent home. 

He came back to the hospital September 6, for re-implantation of the right 
ureter. Re-admission had been delayed because of an upper respiratory infection. 
The operation on the right ureter AA'as done September 13. It AA^as more difficult 
than that on the left side because it had to be done entirelj'^ intraperitoneally. 
The intestines were matted doAA'n and had to be separated before the sigmoid 
could be approached. The ureter was implanted into the sigmoid by the direct 
mucosa to mucosa technique. The incisional hernia was repaired at the same time. 
The postoperatiAm course AA'as uneAmiitful and the patient Avent home seA'enteen 


days after the operation. 

He made a good recoAmry, gaining 30 pounds in AA'eight, and he resumed is 
AA'ork as a AA'elder. Six months later he had an aeute exacerbation of the pye o- 
nephritis; this responded promptlj' to aureomjmin. At that time his blood non 
protein nitrogen AA'as 63.4 mg. per hundred cubie centimeters and his boo 
chlorides 566 mg. Excretory urograms reAmaled some dye in both kidneys. Fi^ir® 
1, R is a photograph of the patient AA'hich AA'as taken 6 months after the as 
ureterosigmoidal re-implantation. The patient AA'as active and Avorking Ij'^ 
after his last surgery. . 

The prognosis in this patient AA'ill depend on the progression or regression 
the pyelonephritis. This Avould hold true regardless of types of ureterostom)^ 
Avhether cutaneous or intestinal. Ureteral reflux from the boAA'el when the irec^ 
mucosa to mucosa technique is emplojmd has been demonstrated by' 
investigators. It may occur in this patient. Whether more damage aa'ou 
caused by reflux than by the constant passage of catheters into the cu ane 
stomas is debatable. The fact that the patient is much happier and more 
without external urinary openings AA'ould seem to justify the choice of piece 
employed. 


SUMMARY 

A case of successful re-implantation of the ureters into the boAA'el is 
The concept that cutaneous ureterostomy is an irreA'ersible procedure s o 
be modified in A'ieAV of the introduction of improA'ed technique 
and the availability of antibiotics and chemotherapeutic agents toinhibi m 
tion and thereby promote healing by primary union. 


1511 North Broadwai/, Santa Ana, Calif. 
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LE.4KAGE 4XD EEFLUX IX irRETERO-IXTESTIX.lL AX-4STO^IOSIS: 

I. THE FREE PERITOXK4L GR-^FT 

FRAXK HrCVL4X, JR. 

From the Department of Sargenj-Urologii, University of Californta School oj Medicine, 

San Francisco, Caiif. 

The two hazards of dhrect uretero-intestinal anastomosis are leakage and reflux. 
Occasional instances of leakage made us trj’ the free peritoneal giaft as lemfoice¬ 
ment for the anastomosis. Reflux ndll be considered in a later communication.^ 
Leakage is theoreticaU.v more likely after direct anastomosis than in the ttm- 
nelled tj^e, such as the Coffey 1. A single row of sutures has been depended on 
at the jimctiu-e of bowel submucosa with ureteral wall, no deep fixation sutures 
hold the ureteral tip, and a layer of muscle is not used to cover the anastomosis. 
Freedom from stenosis of the direct transplant, because no free tip can become 
necrotic and contracted nor a tumiel constrict by a tight suture or scar from 
infection, has been an advantage outweigliing the disadvantage of easier leakage. 
Rather than abandon the soimd principles of the direct anastomosis, we have 
sought methods of avoiding its complications. 

Several means can be used to decrease the chance of leakage. A flap of poste¬ 
rior parietal peritoneum can be brought over the anastomotic site (Xedelec-) 
although this may be impossible to approximate accurately. A tunnel may be 
formed so that the anastomosis and the ureter proximal to it may be covered.^ - ^ 
A second row of suttues, either to the surface of the bowel (Cordonnier®) or 
through the muscular coats and serosa (our chnical methods discussed below) 
offers protection. .4nd last, a free graft of parietal peritoneum may be applied 
directly over the site of implantation. It is this idea that we have explored in this 
particular series of experiments. 


THE GR-VET OF PERITOXECM 


Following hints of Sano® and of Yoimg and Favata’- ® - ® on the “sticking on'' 
of skin grafts with plasma and leukocjwe cream or thrombm and of Camtady^® 
and Mair^^ on the use of skin patches hi hernia repah-, Devine'- in 1946 e-xperi- 
meutaUy showed that skin or peritoneum if fiimly apphed would effectively seal 
a techmeaUy inadequate end-to-end anastomosis of the colon in dogs. Chester, 
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C.'Jif., M.ay 21, 1952. 

Supported by the Breon Fund for :Medical Research. 

Hinman, F. Jr.: Leakage and reflux in uretero-intestinal anastomosis; II, the sub- 
muscular tunnel. (To be published.) 

■ Xedelec, M.: J. d’uroL. 55: 520-532, 1919. 

’ Leadbetter, W. F.: J. Urol., 65: SlS-530, 1951. 

• f '’6>'rauch, H. M, and Young, B. W,; Evaluation of common methods of uretero- 
mtptm.al anastomosis; an experimental studv. J. Urol., 67: SX0-S91. 1952 
Cordo^er, J. J.: Surg., Gvmec. & ObsC, 88: 441-146, 1949. 

_ bano, M. E.: Surg., G\-nec. & Obst., 77: 510 513, 1943. 

' F.: Surgery, 15: 450-462. 1944. 

\oung, F. and F.avata, B. V.: War Med., 6: SO-S4, 1944. 

\oung, F. and Favata. B. V.; Surgerv, 15: 37S-3S6, 1944. 

1 J- E.: .Am. J. Surg.. 59: 409-419, 1943. 


Mair, G B.: Brit, J. Surg., 32: 3S1-SS5, ms. 

- Uevuie, J.: Surg.. G\-nec. it Obst., 82: 475-479, 1946. 


419 



420 


FRANK HINaiAN, JR. 


Bell, and McCorkle'® at this laborator}’' confirmed Devine’s observations by 
finding that the peritoneal grafts remained viable and adherent. Moore and 
Singleton^^ were able effectively'’ to seal large defects such as the open duodenal 
stump and those in the thoracic esophagus and stomach. It occurred to us that 
such a technic could be effective in ureterosigmoidostomy'. 

Although the square patch of peritoneum has been fastened with thrombin 
and plasma adhesive by' most workers, Moore and Singleton obtained effectire 
closure -with interrupted fixation sutures alone. Since the simpler method would 
be best for operating room use, ■\ve have studied the sutured graft almost to the 
exclusion of that secured with thrombin-plasma adhesive. 



Fig. 1. 2 cm. square graft of peritoneum (and posterior rectus sheath) 
METHODS AND MATERIALS 

The technique, as shown in the accompanydng illustration (figs- 1 
requires excision of a 2 by' 2 cm. square of parietal peritoneum with or 
fascia from the edge of the vertical wound (A). This is perforated at the 
and threaded over the stay' suture such that the peritoneal surface is 
ureteral tip. After completion of the direct anastomosis (Hinman, Jr. an 
man, 1950'^-the flap is drawn down to cover the suture line and is tac 
place with interrupted cotton sutures (B). Alternatively', the flap is meie y 
in position until slight adhei'ence is attained, or thrombin-plasma ceme 
used. . . 

Twenty-two anastomoses were done on 11 mongrel dogs by' these variations 
method. Forty-tw'o anastomoses without grafts (22 dogs) reported pieMon 
ivere used as controls. 


RESULTS 

The experiments ivere divided into the following groups: A) thin peritone-^^ 
graft W'ithout fixation by' suture; B) same w'ith fixation; C) full-thickness gi 
>3 Chester, S. T., Bell, H. G. and IMcCorkle, H. J.: Surg., Gynec. & Obst , 89: CO^- 

n Moore, R. IM- and Singleton, A. O. Jr.: Surg., Gynec. & Obst., 92: 466 - 168 , 19a 
'3 Hinman, F. Jr. and Hinman, F.: J. Urol., 64: 457-463, 1950. 

Hinman, F. Jr.: J. Urol., 64: 567-571, 1950. 
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Fig. 2. Graft is sutured over mucosa-to-mucosa anastomosis 


■thin peritoneal, 
graft 


typical dilatation 
of bowel at 
anastomotic site 



normal renal 
pelves 


_non-dilated 

ureters 


full-thickness 
sutured graft 


Fig. 3. Thin peritoneal graft on left. Full-thickness graft on right. (Dog. No 131 4 
months, cleared specimens). ->o. loi, 4 


\'tth fixation; D) graft -u-ith thrombin-plasma adhesive; E) control series; F) 
clinical series for comparison. 

-4) Thin-peritoneal graft without suture fixation (fig. 2, left). The thin graft was 
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obtained by excising a square of peritoneum below the linea semicircularis. 
Here in the dog the peritoneum is film}’’ in contrast to that taken above that line 
which would include the fascia of the posterior rectus sheath (full-thickness 
graft). 

This method was least efficient, with three instances of leakage (animal ?\o. 
115 L, 105 R and L) and one of severe renal infection (animal No. 56 L) out of 
8 anastomoses. The difficulties were movement of the graft and necrosis under 
and about the non-viable disturbed portion. The graft apparently must maintain 
close adherence to the ureter and bowel to avoid underlying infection. 

B) Thin periloneal graft with fixation by suture. Fixation increased the effectire- 
ness of the graft but was less adequate than the full-thickness with fixation (C), 
with one instance of leakage (animal No. 123 L) and one of severe renal infection 
(animal No. 15 L) among 5 anastomoses. Technical difficulties unth the delicate 
graft, noted bj’- others, prevented accurate opposition. Peritoneal patches in t e 
human patient would not need posterior sheath for sufficient bod^n 

C) Full-thichness graft with fixation (fig. 3, right). This method was best o a , 
since obtaining the graft was technically simpler and securing the graft to e 
site was made eas}'^ by its substantial nature. Of 7 anastomoses, none s one 
leakage and only 2 of the kidneys showed cortical abscesses (animal bo. > 

D) Graft with thrombin. This technique was employed in onlj’’ 2 grafts 

of the obvious difficulties in making it clinically attractive (lack of ava a 11 
and necessity for preparation of thrombin solution and human plasma 
occasional use). Both grafts showed firm adhesion without serious reaction a 

mals No. 15 R and 59 R). u t cess 

Examination of the fixed specimens in series A to D indicated t a 
was accompanied by minimal reaction beneath the graft (figs, d an '' 
failure (leakage or obstruction) resulted from abscess formation in t e 
inated closed space beneath the flap. If healing of the abscess occurre , o s 
tion from fibrosis might follow. Here lies the inherent disadvantage o 
method of reinforcement. 

E) Control series. Comparison with an experimental control series of 2 
to-mucosa transplants,'’’’" in which leakage occurred in 2, mild o 
was found in 4 and severe infection in 4, rev^eals no statistical advantage o 
reinforced anastomosis over the simple mucosa-to-mucosa method. 

F) Clinieal series for eomparison. As an alternatiAm to the peiitonea 
we have added a second row of sutures to our oblique mucosa-to-mucosa an 
mosis. Four or five interrupted sutures approximate the loose serosa of t e u 
to the serosa and muscularis of the bowel, effectively covering and 
deep row of interrupted sutures. Since adoption of this technique (mi 
we have had only one instance of leakage. 

Animal experiments are being completed and clinical trial made o a 
formed with transverse incisions combining some of the advantages of e 
anastomosis with the security against leakage of the graft and the dimmu i 
reflux of the tunnel. 
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DISCUSSION 

As Ave shall discuss in a later paper, assurance against leakage is not enough; 
but rather, in addition, the need is for prevention of reflux, as by methods of 
Leadbettei"® and We3Tauchd A peritoneal graft, ivhile theoreticall.v advantageous, 
is not significanth’ superior in experimental anastomosis, nor better than a serosa- 
serosa reinforcement in our clinical experience. We vould reserve the free graft 
for cases in Avhich an insecure anastomosis could not be reinforced bj’ sutures or 
effectivel.v implanted in a tunnel. 

SU.MJI.ARY AND CONCLUSIONS 

X free gi-aft of peritoneum applied at the site of uretero-intestinal anastomosis 
is technicallj- practical. 

Fixation of the graft bj- sutures is best, although the more inconj’enient 
thrombin-plasma adhesive is effectij-e. 

Results of transplantation A\-ith a full-thickness graft (peritoneum ivith poste¬ 
rior rectus sheath) are slightl.v superior to those without anj’ reinforcement. 

However, use of the free peritoneal graft will be limited to the anastomosis 
nith an insecure suture line which cannot be reinforced by an additional row of 
sutures or bj- formation of a tunnel. 

University of California Hospital 



The JouJiN'AL of Urology 
Vol. 70, No. 3, September 1953 
Printed in U.S.A. 


experijmental ureteral transplants to an ileal 

SEGAIENT ANASTOMOSED TO THE RECTUTM 

LEANDER W. RIBA, CHUNGKUNG TSAI axd WALTER G. MADDOCK 
From the Department of Surgery of Northwestern Medieal Sehool, Chicago, III. 

Since 1851, when Simon* described a method for making fistulas between the 
ureters and the rectosigmoid, numerous techniques have been described for 
diverting the urinary stream from the bladder into the bowel. A uretero-intes- 
tinal anastomosis, however, is an unphysiological procedure since the normall}' 
sterile urinary tract becomes infected, with resulting impairment of function 
and often destruction of the kidneys. In recent 3 ’'ears infection has been controlled 
in part by chemotherapy, antibiotics and improvement in operative technique, 
but the potential hazards are such that the operation is recommended only when 
clearly indicated. 

The object of this study was to trj’' to minimize the infectious element by 
anastomosing the ureters to a segment of ileum attached to the rectum in the 
manner of a long blind diverticulum away from the direct path of the fecal 
stream (fig. 1). It was thought that peristalsis might materially lessen the 
entrance of fecal material into the ileal segment, with a consequent lower bacte¬ 
rial count at the site of the uretero-intestinal anastomosis, and also that the 
downward flow of urine might impede ascending infection. 

The idea is not new since a method for diverting the urine into a transplanted 
small bowel segment was first described in 1907 by Berg,= who reported 5 pa¬ 
tients operated upon with an immediate mortahty of 60 per cent. Other methods 
of using diverticular segments of the colon have been described,®-‘“ but none gave 
encouraging clinical results. 

METHOD 

Healthy dogs were selected and fed on the regular kennel ration. The day 
before the operation, 15 cc of castor oil was given to clear out the bowel. The 
operations were carried out under morphine and nembutal anesthesia. Through 
a low'er midline abdominal incision, a small segment of the ileum, var 3 ’ing from 

This studj' was aided bj" a grant from the Abbott Laboratories. 

Accepted for publication October 10, 1962. „. -po 
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S to 20 cm. in length with its attached mesentery, was dimded about 9 cm. above 
the ileocecal junction. Continuity of the ileum was re-established by an end-to- 
end anastomosis using a two-layer suturing technique of 3-0 chromic cat^it for 
the mucosa and 5-0 black silk for the seromuscular coats. The opening m the 
mesentery was repaired. The pre.-dmal end of the ileal segment was closed with 
catgut and silk, and the distal end united to the low rectum by an end-to-side 
ana^omosis using one layer of 5-0 black silk interrupted sutures. The abdominal 
wound was closed uith chromic catgut for the peritoneum and interrupted fine 
silk for the other layers. In 2 dogs the ureters were also anastomosed to the ileal 



Fig. 1. Diagram of ureters anastomosed to ileal segment attached to lore rectum. 

segment at this first operation, but this one-stage procedure was abandoned be¬ 
cause of the high mortality and ttretero-ileal segment anastomosis was carried 
out as described in the following paragraphs. 

About 2 TO 3 weeks later, the second stage was done through a right lower 
quadrant midrectus incision. The right ureter was transplanted to the upper 
end of the ileal segment in the following manner. It was handled gentl.v, with 
minimal trauma and the avoidance of any angulation, torsion, tension, or compres¬ 
sion in order not to inten'ere uith its blood supply. The ureter was e.Aposed 
as little as possible, not stripped of its perivascular blood supply, and carefuUy 
dmded about 2 cm. above the urinart- bladder. The distal end was tied with silk. 
Following the method of Xesbit, the prorimal end was split longitudinally for 
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Table 1 Siimmaii/ of data 

Gioup 1 One stage operation 

Isolation of the ileal segment and its anastomosis to the rectum, imniediateh followed 
by bilateial ureteral transplants to the ileal segment 


DOG NO 

LENCin ILE\L 
SEGilEVT 

rOSTOPER\Tl\E COURSE 

j P\THOLOG\ 

1 

S cm 

Died in 46 hours 

Peritonitis due to leakage at ure 
tero ileal anastomosis 

2 

10 cm 

Died 7 dais postopera- 
tiveb'' 

Bilateral p 3 onephrosis Dilatation 
of ureters inth stricture at an 
astomosis 


Gioup II Tuo stage operation 

Stage 1 Ileal segment developed and anastomosed to the rectum 
Stage 2 Bilateial ureteio ileal segment anastomosis 


DOG NO 

LENGTH ILEAL 
SEGMENT' 

j POSTOPERa\TI\X course 

3 

20 cm 

Died 10 da 3 S after 2nd 
stage 

4 

15 cm 

Died 28 dais after 2nd 
stage 

5 

18 cm 

Died 26 da 5 s aftei 2nd 
stage 

6 

20 cm 

Died 24 hours after 1st 
stage 

7 

15 cm 

Living and iiell for 138 
da 3 s, then sacrihced 

S 

20 cm 

Died 21 da 3 s after 2nd 
stage 

9 

25 cm 

Died IS houis after 1st 
stage 

10 

20 cm 

1 

j 

Blood XPX 107 5 mg % 10 
dais after 2nd stage 
Died 20 dai s later from 

urerma 


PATHOLOCl 


Gross appearance 

Bilateral pj onephrosis 
Microscopic 
Acute pj elonephntis 
Gross appearance 

Bilateral hydroureters and lij 
dronephrosis 
Microscopic 
Acute pilonephritis 
Gloss appearance 

Bilateral pjoureters and p}0 
nephrosis 
Microscopic 

Acute suppurative P3 elonep m 


Stiangulation of the transplaol® 
ileal segment 

Gross , ] 

Slight dilatation of both Wd 
ne 3 s and ureters 
Microscopic 

Chronic p3 elonephntis 
Gross , , 

Slight dilatation of both Kio 
ne3 s and ureters 
Microscopic 

Chronic pi elonephntis 
Peritonitis due to leakage from 
ileo rectal anastomosis 

Gross I 

Slight dilatation of kidneis an 
ureters 
Microscopic 

Ac A Chr pi elonephntis 
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Table 1. Continued 


Group II —Continued 


DOG NO. 

LENGTH nr-\L 
SZCHZNT 

POST-OPES-^nvil COrKSE 

HSTEOLOCY 

11 

IS cm. 

Blood XPX 350 mg.% 10 
days after 2nd stage. 
Died 17 days later from 
uremia. 

Gross: 

Slight pyonephrosis with mod¬ 
erate dilatation of the ureters 
Microscopic: 

-\c. & chr. pyelonephritis 

12 

16 cm. 

Blood XPX 54.5 mg.9fc 10 
days after 2nd stage. 
Died 53 days later from 
pneumonia 

Gross: 

Right lobar pneumonia. Slight 
dilatation of kidneys and ure¬ 
ters 

Microscopic: 

Moderate pyelonephritis 


Group III. Three-stage operation. 

Stage 1. Heal segment developed and anastomosed to the rectum. 
Stage 2. Right ureter anastomosed to ileal segment. 

Stage 3. Left ureter anastomosed to ileal segment. 


DOC NO. 

LENGTH ruiT. 
5EC1£EN*T 

POSTOPES-KTTVX COL^SE 

Blood XPX mg. ^ j Bacteriology Ccltiu^ 

PVtEOLOGT 

13 

14 cm. 

63.2—15 days 

Rt. ureter: 

Died 3 months after 3rd 



after 2nd 

' Proteus -r 

stage 



stage; 34.2—21 

1 E. coli 




days after 3rd 

1 Deal segment: 

* Gross: 



stage 

1 Proteus -f-r-f- 

Xormal kidnevs; slight 




j E. coli -f—r-r 

dilatation of ureters 




• Lt. ureter: 

^Dcroscopic: 




1 Xo growth 

Chr. mild pyelonephritis 

14 

14 cm. 

20.4—7 days 

' Rt. ureter & 

Died 27 days after 3rd stage 



after 1st stage; 

1 ileal segment 

from uremia 



34.2—10 days 

1 content: 

Gross: 



after 2nd 

' Proteus -| — r-r 

Marked bilateral pvone- 



stage; 177 —7 

E. coli -r-r-r 

phrosis <S: dilatation of 



days after 3rd 

Lt.ureter: 

ureters 



stage 

Xo growth 

Microscopic: 





‘ Ac. ifc chr. pyelonephri- 





tis 

15 

14 cm. 

500-—10 days 

Rt. ureter & 

Died 2 davs after 3rd stage 



after 2nd 

Real segment 

from peritonitis, bUat- 



stage 

content: 

eral proneohrosis and di- 




Proteus -r-r-r 

latation of ureters; peri- 




E. coli -r-r-r 

tonitis from leakage at 




Lt. ureter: 

It. ureteral transplant 




Xo growth 
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Table 1. Continued 


Group III concluded 


POSTOPERATIVE COURSE 

PATHOLOGY 

Blood NPN mg % 

j Bacteriology Cultures 


78.5—10 days 

Rt. ureter: 

Died 3 da 3 's after 3rd stage 

after 2nd 

Proteus +++ 

of uremia & peritonitis. 

stage; 170—2 

E. coli H—h 

Gross: 

da 3 's after 3rd 

Seg. Content: 

Rupture of left kidne)’ 

stage 

Proteus ++++ 
E. coli 

Lt. ureter: 

No growth 

from complete obstruc¬ 
tion at left uretero-ileal 
segment anastomosis 

100.-—10 da3's 

Rt. ureter & 

Died 48 days after 3rd stage 

after 3rd stage 

ileal segment 
content: 

Proteus ++++ 
E. coli -f"TTT 
Lt. ureter: 

No growth 

of uremia. 

Gross: 

Bilateral pyonephrosis 
and cortical abscess; 
moderate dilatation of 
ureters 

Microscopic: 

Ac. & chr. pyelonephri- 

tis 

104.—14 dai'S 
after 3rd stage 

Same as 17 

Sacrificed 14 days after 3rd 
stage 

Gross: 

Bilateral and slight dila¬ 
tation of ureters and 
kidne3'S 

Microscopic: 

Mild ac. pyelonephritis 

222.-7 da3's 
after 3rd stage 

Not done 

Sacrificed 5 months after 
the 3rd stage 

Gross: 

Apparent normal kidneys 
and ureters 
Microscopic: 

IMild ac. & chr. pyelo¬ 
nephritis 


16 


17 


18 


19 


LENGTH ILEAL 
SEGMENT 


12 cm. 


12 cm. 


12 cm. 


10 cm. 


7 at the time of 


The results of the indigocarmine renal function tests on dogs 14 and 17 
the 3rd stage were: 

Dog 14. Right side: No dye 30 minutes after injection. 

Left side: D 3 ’e appeared 3 minutes after injection. 

Dog 17. Right side: No d 3 'e 30 minutes after injection. 

Left side: D 3 'e appeared 6 minutes after injection. 

1.2 cm. producing a spatula shape. A longitudinal incision of about 1-2 cm. 
made approximate^^ 2 to 3 cm. from the closed end of the ileal segment an an 
elliptical anastomosis of the spatula end of the ureter and the intestine "a 
was carried out bj' a careful t33m-layer technique, uniting mucosa to mucosa an 
serosa of the bottml to the adtmntitia of the ureter. The initial suture o o 
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chromic catgut with an atraumatic needle attached at both ends picked up the 
proximal angle of both the ureteral and the incised bowel mucosa. The middle of 
the suture was tied at this point, and each end used to appro.ximate the mucosae 
of its side with a continuous locked stitch. The outside layer of interrupted 5-0 
chromic catgut approximated but did not invert the bowel serosa and ureteial 
adventitia. By this method a relatively large anastomosis was obtained, which 
it was hoped would lessen such complications as scar tissue or late stenosis. 

The third stage, done 2 to 3 weeks later through a left midrectus incision, con¬ 
sisted of a transplant of the left ureter to the ileal segment in the same manner as 
the second stage. At this time when the slit was made in the ileal segment for the 
left ureter transplant, the contents of the segment were observed and specimens 
of material taken for culture. The right ureteral orifice was observed and carefully 
catheterized for urine culture and smear. The left ureter, before being anasto¬ 
mosed, was catheterized for urine culture. In two dogs, differential renal function 
tests were done by injecting indigo carmine intravenously. 

Postoperatively for aU stages, sulfonamide 1 gram and streptomycin 0.5 gram 
were given daily for one week. All dogs were kept on a routine general diet. 

DATA 

These are summarized in table 1. 

DISCUSSION 

All dogs were closely observed during the period of their life. The one-stage 
series (group I) was abandoned because of the high mortality, and multiple stage 
operations were used thereafter. 

The length of the ileal segment was increased in several dogs to 18-25 cm. with 
the idea that through downward peristalsis it might remain cleaner and the 
chances of infection from the large bowel thus reduced. However, it was found 
that most of these animals died of uremia, the blood nonprotein nitrogen rising 
up to 350 mg. per cent in dog 11. Using ileal lengths of 8, 10, 12, 14, 16, 18 and 
20 cm., the severity of the uremia ivas found to be approximately proportionate 
to the length of the ileum; i.e., the longer the transplanted ileum, the more severe 
the uremia. An ileal segment of 12 to 14 cm. was finally adopted because al¬ 
though the blood nonprotein nitrogen rose, the elevation did not seem to be 
serious. 

At the third stage operation of group III, examination of the right ureter 
showed slight to marked dilatation, and on opening the ileal segment there was 
edema and some scar tissue narrowdng at the uretero-ileal segment anastomosis. 
No gross fecal material was found in the ileal segment, but always a small 
amount of clear or mucoid fluid which bacteriological studies showed to be 
heavily infected vdth colon group organisms. All urine obtained from the pre¬ 
viously transplanted right ureters bj”^ careful catheterization through the ileal 
segment was cloudj^ and on culture always showed a heavy growth of bacteria. 
It was apparent that intestinal tract bacteria easily passed up the ureters. To 
substantiate this upward flow, in dog 10 a radiopaque fluid was injected under 
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I'eiy slight pressure into the ileal segment near its anastomosis with the rectum. 
X-raj' films showed an immediate reflux of this material up to the renal pehis. 
There was no sphincter action at the anastomosis. 

Urinary tract infection occurred in all of the dogs in this stiidj^ anastomosis 
to the transplanted ileal segment failing to prcATiit this undesirable complication. 
This result is in accord with findings on almost all uretero-intestinal transplants 
on dogs, a few of which are quoted; Morestin’* in 1893 did 10 bilateral and 14 
unilateral transplantatioirs in 24 dogs. All except one died of peritonitis, nepliritis, 
hydronephrosis or infection. IMartin'- in 1899 operated upon 42 dogs mth onl 3 'o 
reco^"eries. Deaths were due to pj^elonephritis, numerous bacteria in the kidneys, 
and chronic interstitial nephritis. Hinman*^- reported a transplant study per¬ 
formed by 10 different methods on 53 dogs with the results of 11 djdng from 
peritonitis due to leakage at the site of anastomosis; 7 from acute pyelonephritis, 
8 from pymnephrosis; 3 from uremia; and the rest being either sacrificed or dying 
from such other causes as eidsceration, pneumonia, etc. Nesbit’“'in 194^ P®'' 
formed the spatula mucosa to mucosa operation upon dogs as well as upon 
humans. In each dog only’- one ureter was transplanted. The py’elograms ma e 
or 2 months postoperatively^ disclosed no hydronephrosis and little if any a 
normahty' in the ureters. In 1950 Thompson’” reported some observations on 
isolated sigmoid loop substitutions following total cystectomy in 6 dogs, o OoS 
were alive and well from 5 to 11 months following operation with satis ac oiy 
renal status; only^ 1 dog had pyonephrosis of the right kidneys In the early 
after operation, some of these dogs showed slight to moderate hy'dronep msi 
and hy^dro-ureters and some had marked hydronephrosis and impaired lena un® 
tion, but after 2 months some of them showed a return of normal renal unc loi. 
Hinman’* in 1950 reported 42 transplants on 21 dogs by' an open su 
uretero-intestinal anastomosis. One dog died in 18 hours without recovering lo ^ 
the anesthesia; 6 dogs died within the first postoperatii'e week, the cause w 
cases being peritonitis from a detached ureter, but no cause was cletei^ne 
the remaining four. The other 14 dogs died or were sacrificed within 1 ® ^ 

18 months. An autopsy' of 2 of these showed slight ureteral dilatation, ano e^^ 
had ewdence of renal infection severe enough to e.xplain the death. The 
10 were reported to have normal ureters and pehis and little or no py'elonep ni ^ 
PreUous e.xperimental studies by' Riba’® showed 100 per cent postopeia i 

i< Morestin, H.: Greffe d’ureters. Bull. Soc. Anat. de Par., 17 : 796,1892. 

1= Martin, F. H.: Implantation of ureters in rectum; a method a 32; 

making of subsequent infection of the ureters and kidneys impossible. J.A.i • •> 

1S99. Implantation of ureters in the bowels. N. -Am. Pract., 11: 67,1899. g of 

Hinman, F.: An experimental study of uretero-intestinal implantation, 
peritonitis. Surg. Gynec. & Obst., 62 : 909, 1936. , , ,, TArinciples of 

11 Hinman, F. and Weyrauch, H. M., Jr.: A critical study of the different P, ,j._ gurg., 
surgery' which have been used in uretero-intestinal implantation. Internal, a 

iM.: Ureterosigmoid anastomosis by' direct elliptical connection. U 
Hosp Bull., Ann Arbor, 14: 45, 194S. 

.VStoran, f! aS'kininaN F., Jr.: Ureteral impiantaUon. 

ig L. Ijreteral-intestmal anastomosis. J. uroI,, 67. /6-1, xjo-. 
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pvelonephiitis of van-ing degrees foUow-ing iiretero-intestinal anastomosis. In his 
dogs, ndth excellent drainage, urine obtained bj' a puncture of the ureter above 
the anastomosis alwaj's revealed low-gi-ade infection or a bacilluria. 

This paper presents additional laboratory experience in uretero-intestuial 
anastomoses. The Xesbit spatula type of oblique attachment- vas found to be 
simple and practical, but it afforded no especial protection against urinary tract 
infections or some late contraction at the uretero-intestinal anastomosis. The 
method of bringing the ureters to a segment of ileum attached to the rectum 
showed no useful advantage. 

SUlIilART AXD COXCLUSIOXS 

In an attempt to minimize kidney infection followuig uretero-intestinal anas¬ 
tomosis, the ureters of dogs were attached to a segment of ileum transplanted to 
the rectum. It was hoped that the deal segment, connected as a diverticulum 
awaj' from the fecal stream, would be freer of infecting fecal material than the 
rectum itself. The procedure proved to be of no value. 

A one-stage operation, anastomosing the ileal segment to the rectum and both 
uretei-s to the segment, was abandoned because of the high operative mortalitj'. 
A two or three-stage procedme was quite satisfactoiA'. 

The .spatula technique was used for the uretero-intestinal anastomosis. All of 
the oiifices contracted to a slight degree, onh' a few to a marked extent. 

Of the 19 dogs used in the study, two died of peritonitis and two of pneiunonia; 
seven died of known uremia, five more of probable uremia (the blood nonprotein 
nitrogen was not done). Only three lived and were sacrificed for exanunation. 

Bacteriological studies showed marked urinary tract infection in all of the 
dogs. Pathological findings were varjing degrees of pyonephrosis, hj-dronephrosis, 
hydro-ureters, and acute and chronic pyelonephritis. 

The dog was considered to be a rather poor animal for this studj', since the 
ureters are small and the intestmal wall is thick and tough. 

I. retero-intestinal anastomosis is far from an ideal procedure, but in hiunans 
circiunstances sometimes force its accomplishment. 

720 N. Michigan Ave., Chicago, III. 



The JounxAL of Urology 
Vol. 70, No, 3, September 1953 
Printed in U.S.A. 


AUTOGENOUS ^^EIN GRAFTS AND ^TENOUS VAOTS IN URETERAL 
SURGERY: AN EXPERIMENTAL STUDY 


MILTON L. ROSENBERG* and GREGORY A. DAHLEN 

From the Department of Surgery, Division of Urology, Stanford University School of 
Medicine, San Francisco, Calif. 

This report is an experimeirtal study of the use of fresh autogenous vein giafts 
in ureteral surgery in dogs. The experiment is diruded into two parts, pait 1 
being a stud}'' of the application of the venous vah’ular system in the prevention 
of fecal or urinary reflux up the ureter in ureterosigmoidostom}’' or ureterocysto 
neostomy and part 2 being a study of the use of vein grafts in the repair o ure 
teral defects. . 

Free vein grafts have been used experimentally in repairing common i e uc 
defects and in surgery of the major blood vessels. A^eins such as the 
saphenous are simple to obtain in any desired length and circumference an ^ 
have a unique valve system that prevents reflux of blood and could theore ica ) 
prevent reflux of urine. Blood vessel banks have further increased t e arai 
ability of veins of all sizes for grafts. 

The repair of ureteral defects and the prevention of reflux of unne 
terosigmoidostom}" and ureterocystoneostomy are difficult surgica pro e 
Ureteral injury or disease commonly leads to nephrectomy or permanent nep 
tomy because of insufficient length of patent ureter. In ureterosigmoi os o > 
the reflux of feces up the ureter to the kidney has led to serious comp ica i 
In addition, ureteral reflux of urine from an infected or obstructs neuroj, 
bladder or follouing re-implantation of the ureter into the bladder las o 
caused serious upper tract damage. 


HISTORICAL SIETHOPS OF URETERAL REPAIR 


Many methods for repairing ureteral defects have been advocate . ® 

been unable to discover previous reports in which vein grafts were use ^ , in to 
McClure* in 1907 transplanted segments of carotid artery and jugu ar ^e ^ 
the ureters of dogs. The results of these studies were not publishe , u 
parentl}" stenosis of the graft with complete obstruction occurred. 

Arterial grafts .—CaleP used a segment of common iliac artery to n 
teral defects in dogs. Hydronephrosis and destruction of the ^ 

even though the artery showed endothelial proliferation which cou ” . 

differentiated from ureteral epithelium. The obstruction was beliei'e o 


to interruption of the peristaltic rvaim. . . >v, end- 

Intestinal grafts .—Small bowel was used by'- Nissen^ for a patient wi 

Read at annual meeting, Western Section, American Urological Association, Pas. 
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to-end anastomosis bet^veen ureter, bowel and bladder. Longuet^ used a con¬ 
tinuous circular loop of ileum with a side-to-side anastomosis between ureter and 
bowel with a wide anastomosis between bowel and bladder. Postoperative studies 
of these cases were not complete. Both of these methods have the disadvantage 
of pooling of urine with increase in infection and reflu.v, identical with that in a 
bladder diverticulum. 

Bladder flaps .—Bladder flaps rolled as a tube to replace the distal ureter have 
been used successful!}'. Boari^ performed this operation on a dog in 1894, but 
no follow-up studies were obtained. DemeP reported a method in dogs in which 
two-thirds of the ureter could be replaced by a bladder flap and Baidiiv used 
tills method successfully in a case of uretero-uterine flstula. Spies and his co- 
workers^ and Barnes and Farley® advocated modifications of the bladder flap 
method. These methods have the disadvantages of insufficient length, limited 
use to the distal tliird of the ureter and no prevention of reflu.v. 

Metal tubes .—^\fitallium tubes were used as splints with good results in the 
ureters of dogs by Lord and Eckel.*® No calcium deposition occurred so long as 
the urine remained sterile. However, when vitallium tubes were used in uretero- 
iutestinal anastomosis in dogs b}' Stevens and Lord,” calcification took place in 
three to four weeks. Lord, Stefko and Stevens*® found that free fascial grafts 
from the anterior rectus sheath of the dog placed over a vitallium tube worked 
well when the urine was sterile. However, free peritoneal and free bladder grafts 
failed in every experiment because of their tendency to slough. Tantalum tubes 
were used by Lubash*’ in ureterosigmoidostomy, but the results were not con¬ 
clusive. 

Dermal grafts. —Bettman*^ fashioned a subcutaneous skin tube between a 
cutaneous ureterostomy and the bladder in one patient with apparently good 
functional results. 


VEIN GRAFTS IN COJIMON BILE DUCT REPAIR 


Free vein grafts have been used experimentally for the repair of common bile 
duct defects in dogs. Shea and Hubay*® utilized a non-suture technique*® over 
Blakeniore-Lord vitallium tubes in 21 animals. In 14 of these the bridging venous 
channels remained patent, maintaining a good flow of bile. Of these 14, a pliable 
channel lined with biliary epithelium developed in 5 dogs and nine maintained 
the original vein graft. Four cases were considered failures because of obstruction 


* bonguet, Yves-Jacques: Urol. & Cutan. Rev., 62: 322-326, 194S. 

Boan, A.; Chirurgia dell’ uretere, con pretazione del Dotti 1, Albaran, 1900, 14, 444- 
Uontnbuto sperimentale alia plastica delle uretere, Atti della aecad. della scienze med c 
natural! di l^rrara, Seduta 2T maggio, 1894. (Quoted by Spies, Johnson and Wilson ) ’ 
f Demel, R.: Zentralbl. f. Chir., 61: 2001-200S, 1946 ’ •' 

■ Biiidin, A.; Zentralbl. f. Gyniik., 64: 3237-3239, 1930. 

425-4‘56'^193‘i-19fe'^°*'"^°''’ Wilson, C. S.: Proo. Soc. Exper. Biol. & Med. 30: 

’ Barnes, R. W. and Farley, S.; J. Urol., 69: 466-470, 194S. 

Lord, J. W. and Eckel, J. H.: J. Urol., 48: 412-120, 1942. 

" Stevens, A. B. and Lord, J. W.: ibid., 60 : 574-579, 1943. 

13 J- W.>.,Stefko, P. L. and Stevens, A. R.: ibid., 49: 249-254, 1943 

Lubash, S.: ibid., 67: 1010-1025, 1947. ’ 

’I's Ptnstic & Reconstructive Surgery, 2: S0-S6, 1947. 

,, n, i*’ '*’**' Hubay, C. A.; Ann. Surg., 128: 21-29, 194S 

Blakcmorc, A. H. .and Lord, J. W.; Ann. Surg., 121: 435-453, 1945 
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or necrosis and rupture of the graft and three animals died of distemper. Lord 
and Chenoweth'" used A^enous grafts in the common bile duct of 10 dogs. In six 
of these epithelialization occurred on the inner surface of the grafts nith marked 
shrinkage of the graft being noted. In four of the animals leakage or sloughing 
and stricture of the graft occurred. Horsley'®, 1918, inxmrted a segment of rein 
and sutured it into e.xperimentall 3 ’^ made canine common duct defects. After a 
fexx' mouths the vein contracted and became completely obstructed. 

VEIN GRAFTS IN ARTERIAL REPAIR 

The efficacj’- of autogenous venous grafts in the repair of arterial defects over 
vitallium tubes xvas demonstrated bj’' Blakemore and Lord.'® Preserved hetero¬ 
plastic vein grafts were also used successfullj’- by these workers and bx’ klac- 
pherson and his co-workers'®. It was found that in homografts some of the fibrous 
and elastic tissue in the middle coat persisted, but that the cellular elements 
degenerated sIoxvIjl The intima was replaced b^' a fibrocellular lajmr from the 
host xmssel, the other ]a 3 '’ers being replaced b 3 ’^ reactivm ingroxvth of fibroblasts 
from the perivascular tissues xvithin a 3-month period. 

Since vein grafts had been used with success in the repair of experiments j 
made bile duct and vascular defects, their potential use in ureteral surger}' ap 
peered feasible. Many obxdous anatomical and ph 3 'siological differences exis 
betxveen these stimctures and the fluid contents of each, but the significance o 
these differences upon the sundval of venous autografts in ureters, has been un 
known prior to the present stud 3 L For example, the pH of bile ranges from 
to 7.7, xvhile the pH of urine is considerably lower. The blood suppb’' to xenons 
grafts in arteries is undoubtedb’’ greater than to grafts in ureters and artena 
h 3 ’^drostatic pressure is greater than the pressure of urine in the normal ure er. 
In addition, the presence of ureteral peristalsis is important in the normal tians 
port of urine and peristaltic action is absent in the x^enous segment. 


V^BNOUS X^ALVES 

The venous xmlxuilar s 3 "stem prex'ents reflux of blood xx^hile assisting the flo ^ 
of blood to the heart against the influence of graxdt 3 L Figure 1 demonstrates 
efficac 3 '^ of the xmlxms in the femoral xmin of a dog. A glass cannula xx-as m r^ 
duced into the femoral x^ein cephalad to the segment of vein used as a g 
Bismuth o.xychloride xx-as injected b 3 ’' manual pressure on a 50 cc Luer s 3 t 
so that the xmin segment xvas distended ma.ximall 3 L In ex'ery case xmlxmlar coro^ 
petenc}"^ prexmnted significant retrograde flow of contrast media, t ahms, x\ 
are composed of a double layer of endothelium with an intervening 
connectix^e tissue are usualb^ bicuspid, but can be tricuspid. Figure 2 . 

a segment of the femoral x^ein of a dog identical xx-ith that used for grafts in 
experiment. The wall of the xmin is usualb’- dilated on the cardiac side of a xa^^^ 
into a shalloxx- sinus so that xvhen the x’-ein is distended it assumes a no u a 


Lord, J. W. and Chenoweth, A. I,: Arch. Surg., 46 : 245-252, 1943. 

IS Horsley, J- S.: J.A.IM.A., 71: 1188-1196, 1918. , 

IS Macnherson, A. I. S., Nabatoff, R. A., Deterling, R. A., Jr. and Blakemore, 
Arch. Surg., 63: 152-161, 1951. 
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appearance. The free border of the valve is lunate, having a deep concavitj^ In 
the upper end of the saphenous vein in humans, there are usuallj' two or three 
pairs of valves within six or sei-en centimeters.*® Valves are abundant in the 
veins of the extremities but are lacking in the superior and inferior vena cavae, 
hepatic, portal, renal, uterine, pulmonar 3 ’-, umbilical, cerebral and raeiungeal 
veins and in the veins of bones. 



o 

Fig. 1. Retrograde injection of conunon femoral vein to demonstrate competeno}’’ of 
venous valves. 



Fig. 2. Valves in segment of femoral vein similar to that used in ureterovenosigmoid- 
ostomy. 

EXPERIJIENTAL METHODS AND RESULTS 

General meOiod. —A total of 12 healthj^ mongrel dogs, each weigliing between 
ten and twelve kilograms, was used and unilateral free vein grafts were carried 
out in each animal. Only one ureter was bridged experimentallj^ or transplanted 
in each animal because we wished to study onlj’- the healing and functional result 
of the vein graft. We therefore did not wdsh to risk bilateral ureteral obstruction. 
Nembutal anesthesia was used throughout the experiment. In each case the 
segment of vein was remoimd first using no clamps or ligatures on the graft 
itself. dissection of 12 femoral veins prior to beginning this stud^^, at least 
one and usualh' two or more pairs of valves were found consistently in the vein 
^Ochsner, A. and Afahorner, H.: Varicose Veins, St. Louis: C. V. Mosby Co., 1939, 
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segment used. The cephalad end of the vein segment vas tagged vith a fine 
No. 0000 atraumatic chromic suture and the vein was bathed in warm saline 
until the anastomotic site in the ureter was prepared. The complete study con¬ 
sisted of six ureterovenosigmoidostomies, four ureteroveno-ureterostomies and 
two ureterovenocystostomies. Each group will be described separately. 

Urelerovenosigmoidoslomy .—Unilateral ureterovenosigmoidostomy was carried 
out in 6 dogs, thi'ee times on the idght ureter and three on the left. A femoral 
vein segment 2 cm. iir original length was used and the direction of the vein was 
reversed so that valvular action would pei-mit the flow of urine into the bowel 
but would prevent the reflux of feces. The distal end of the ureter was prepared 
by’- cutting the ureter transversely with a scalpel at the junction of the middle and 
lower thirds. Maximal blood supply to the ureter was preserved. The distal 
third of the ureter ligated with a No. 00 chromic gut suture. The original caudal 



Fig. 3, A, barium enema in dog 1 month after right ureterovenosigmoidostom}^^^ 
urine reflu.v occurs. B, e.vcretory urogram 1 month after right ureterovenosigmoi 


end of the vein graft was then sutured to the ureter with four No. 0000 atiau 
matic chromic gut sutures that penetrated the entire thickness of each v a • 
original cephalad end of the vein was sutured to the sigmoid colon by'^ a mucosa 
mucosa type anastomosis as described by Cordonnier.-’ Absorbable sutuies v 
used throughout this portion of the experiment. No leakage was seen and urine 
flowed freely through the graft. No drains were used. Preoperative bowel prepara 
tion had consisted of nothing by'^ mouth for 24 hours and two tap rvater 

All six animals I’emained clinically healthy until they were sacrificed, too^^ 
were hquid in all of the animals immediately’- following operation and or a 
least 10 day’s postoperative. In 2 dogs, the stools gradually’ became 
after 10 day’s and were solid after 3 w’eeks. These animals were sacrificed at an 
6 weeks respectively’. The four remaining dogs maintained liquid stools un 
they were sacrificed at 4, 5, 6 and 8 -tveeks. Excretory’ urograms and barium su 
fate enemas were performed every 2 weeks on all animals. For the py’elogiams, 


21 Cordonnier, J. J.: Surg. G 3 'nec. & Obst., 88: 441-446, 1949. 
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20 ml. of 3o per cent diodrast was given intravenously and films were taken 
before iniectioii and -5, 10 and 15 minutes after injection. Enemas containing 
200 to 400 ml. of barium sulfate suspension were given from a height of 2 feet. 
Reflux up the ureter did not occur in any case even though e.xcretory urogi-anas 
revealed patent orifices at the ureterovenosigmoidostomy junction. Figure 3, 
A is an x-ray of a barium enema in a dog bamng a right ureterovenosigmoidos¬ 
tomy one month after operation. Figure 3, R is an excretory uroginm in the same 
animal 1 day before the enema was given. Although the right kidney is mildly 
hydronephrotic, there is excretion of dye by the kidney with emptrung into the 



Fig. 4. A, left ureterovenosigmoidostomy 4 weeks after operation. B, left ureteroveno- 
sigmoidostomy 5 weeks after operation. 

sigmoid. An excretory' urogram of a left ureterovenosigmoidostomy 4 weeks after 
operation is shorvn in figure 4, A. The vein segment does not fill, but the diodrast 
enters the bowel. The dog who-e pyelograms are seen in figure 4, T was sacrificed 
o weeks after operation and figure 4, B demonstrates the hydronephrosis and 
hydro-ureter seen on the pt'elogram (formalhi-fLxed specimen). The vein graft 
could not be identified grossly and the anastomotic site was a 6 mm. fibrous, 
thickened cord with a narrow but patent lumen. 

At autopsy of each animal a bowel segment, including the anastomotic site 
was removed and bismuth suspension was forcibly injected through a Luer 
syringe at one end. dye entered the ureter or kidney. The \-enous segment 
wa= shortened to less than half its original length and it was thickened and fibrous 
m in everj- case. Xo dense adhesions were found around the graft and there was 
no other evidence of leakage. A varvnng degree of hydronephrosis and hydro- 
ureter u as found in everj- case but no complete obstruction. Cut sections revealed 
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Fig. 5. A, photomicrograph (H & E X 100) of ureterovenous junction G .''®jj|j|.gi,i 3 s- 
ureterovenosigmoidostomj'. Transitional epithelium lines autograft and tn^c ^igert 
tic invasion of venous wall. B, photomicrograph of vein autograft (van ij^gj-atcd 

V Jin') 8 weeks after ureterovenosigmoidostom 3 ’'. Channel and graft are almost o ijyjrjr 
Elastic fibers are clumped in Io^^er portion of vein. Fibrous tissue has replaced cci 
elements of venous wall, being much thicker than the original vein wall. 


440 



atjtogexous aux grafts 


441 


a patent lumen in all grafts and it was not possible to identif3' a distinct A'ein 
segment between ureter and bowel. SeA’eral sections were cut from each specimen 
for microscopic studj" and after foimalin fixation the}* Avere stained n ith hema- 
toxA’lin and eosin and van Gieson-ll'eigert stains. 

Microscopic examination of the sections revealed a narrowed lumen hned with 
transitional cell epitheUum along the entire length of the original vein graft. 
The wall of the vein at four weeks had been iiu-aded bj' proliferating fibroblasts 
and blood vessels growing from the ureter and sigmoid and surrounding tissues 
but the elastic fibers, as demonstrated b\' A'an Gieson-Weigert stain, Avere intact. 
Some vah-e leaflets AA'ere covered A\-ith transitional cell epithelium. The A-ein 
segment was considerablj' shortened and the AA'all thickened. At six Aveeks, 
fibroblastic acth'itA' AA'as more pronounced and the A'em wall was replaced bj' 
fibrous tissue AATth distortion and clumping of the elastic fibers. At eight AA'eeks, 
A'ein wall could no longer be identified and the channel lined AAuth transitional 
cell epitheliiun AA'as sinrounded bj' a thickened mass of fibrous tissue. Elastic 
fibers AA'ere present but the}' were clumped near the sigmoid end of the gi'aft and 
were less numerous than those seen on earlier sections. Tah'e leaflets were stiU 
seen. Figine 5, *4 is a photomicrogi'aph (H and E X 100) of the ureteroA'enous 
junction in an animal sacrificed 6 AA'eeks after operation. There is transitional 
cell epithelium lining the narrow chaimel AAhich funnels from the dilated ureteral 
lumen. iMany fibroblasts inA-ade the A’enous tunicas but the epithelium is intact. 
Figure o, B shoAA's a vein graft (A'an Gieson-Weigert X 50) 8 weeks after operation. 
The channel is almost obhterated and there is contraction of the graft AA'ith 
clumping of the elastic fibers in the distal portion of the A'ein. The waU of the 
A'ein has been almost entirely replaced by fibrous tissue and is much thicker than 
the original A'ein wall. 

Urcterovcno-tireierosfomy. —Four dogs Avere studied in this portion of the ex¬ 
periment. A segment of the middle third of the left ureter was resected AA'ithout 
clamps and replaced by an eqiuA'alent length of A'ein. Common femoral A'ein was 
utilized in two instances AA'ith two and four centimeter segments of A'ein being 
used. Taatcc e.\-temal jugular A'ein was used AAith a length of six and ten centi¬ 
meters respectiA'ely. A simple end-to-end anastomosis was performed using 4 
sutures at each end. Arterial silk Is o. 000000 was used in 2 dogs, being careful to 
aA'oid the mucosa and atraumatic Xo. 0000 chromic gut sutures AA'ei'e used in the 
other 2 animals. The direction of the A'ah'es was such that mine would flow doAA'n 
the ureter but reflux from the bladder aa'ouM be preA'ented. IJi'ine floAA'ed freel}' 
through the A'ein gi-aft at the completion of the operation and there AA'as no 
A'isible leakage. 

All 4 animals remained climcally well until they AA'ere sacrificed thi'ee, 4, 6 and 
8 AA'eeks after operation. HoweA'er, excretor}- urograms reA-ealed beginning ob- 
stniction in 2 weeks which was complete after 4 weeks. Figure 6 is the pyelogram 
of a dog having a femoral A'ein graft 4 cm. long, 4 Aveeks after operation. Third 
degree hydronephrosis and hydro-ureter are present. 

Autopsy of the animals revealed marked hydronephrosis and hydro-ureter in 
all specimens. The point of obstruction Avas the cephalad junction of ureter and 
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vein. The vein segment was contracted to less than five millimeters in each 
instance and the original length of vein did not influence the ultimate fate of the 
graft. The graft itself was a short, bonj'--hard cord with about twice the circum¬ 
ference of the original A’-ein. Below the fibrous segment the distal ureter uas 
normal. None of the grafts was patent. 

Microscopic examination of the anastomotic site rei'ealed bone formation and 
fibrosis with replacement of the vein in every instance regardless of whether or 
not absorbable suture material had been used. Figure 7, A shows a section 
through the cephalad ureterovenous junction four weeks after operation (van 
Gieson-AVeigert X 50). There is marked hj’^dro-ureter with a dilated lumen lined 



centimeter seg- 


ein- 


Fig. 6. Left ureteroveno-ureterostomy 4 weeks after operation. Four 
ment of femoral vein used to repair a defect in middle third of ureter. 

Avith transitional cell epithelium. A layer of bone lies betAveen the ureter arid 
The Avail of the A^ein shoAvs marked fibroblastic proliferation AA-ith t re s ra ^ 
distorted elastic fibers also being riiAmded b 3 '' fibroblasts. Figure 7, B { ^ ^ 

X 100) demonstrates the marked amount of fibroblastic proliferation prese^ 
the Amin segment 6 Aveeks postoperatitmly. Ureteral epithelium is seen 
upper portion of the photomicrograph and there is a AA’ell outlined bone is ^ _ 
There is no longer any lumen in the graft. Figure 8 (Amri Gieson-Werger 
points out the gnarled, contracted mass of elastic fibers in the loAA'er poi 
the photomicrograph. At this stage, 8 AA'eeks after operation, there 
fibrosis AAuthout discernible Amnous cellular tissue except for the distor e 
fibers AA-hich are being iiiAmded by fibrous tissue from the periphery. 

IJrderovenocystostomy .—Only 2 dogs haAm thus far been studied 
after this procedure. The technique used AAms similar to that in the ure ®' . 
enterostomies. The left ureter AA'as cut 2 cm. proximal to its bladdei nisei 


of 



Fig. 7, A, photomicrograph (van Gieson-Wcigert X 50) of cephalad ureterovenous junc¬ 
tion 4 weeks after uroterovenoureterostomy. Marked hydro-ureter is present. Bone sur¬ 
rounds transitional cell epithelium. Fibroblastic proliferation and elastic tissue are pres¬ 
ent throughout the wall of vein. B, photomicrograph (H & E X 100) of venous autograft 
0 weeks after ureterovenoureterostomy. Ureteral epithelium is seen in upper right corner 
of field. Marked fibroblastic activity surrounds well outlined bone island. 
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2 cm. segment of femoral vein ivas sutured to the proximal end of the ureter by 
Ko. 0000 atraumatic chromic gut sutures in a simple end-to-end anastomosis, 
the distal ureter ligated, the caudal end of the vein segment then anastomosed 
to the bladder through a small stab rvound in the bladder and a mucosa-to-mucosa 
anastomosis pei-formed ivith the full thickness of vein and bladder being included 
in each suture. Urine flowed through the vein into the bladder at the completion 
of the e.xperiment and there was no visible leakage. 
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Fig. 8 Photomicrograph (van Gieson-Weigert X 30) of vein autograft 8 i' 
ureteroveno-ureterostomy. Dense fibrous tissue replaces cellular elements oi ve • 
portion of graft shows large gnarled mass of elastic tissue nith fibroblastic invas 
periphery. 


Both animals remained well clinically for approximately 48 hours when my 
began to refuse food and vomited frequently. Each died on the fourth 
tive day and autopsy reAmaled sloughing of the distal end of the vein gra ^ 
leakage into the peritoneal cavity from the bladder. No definite conclusions ca^ 
be drawn from this portion of the experiment since the series ivas too sma an^ 
the animals did not survive long enough to permit detailed observation o i 
fate of the venous autograft in the distal portion of the ureter. Perhaps 
marked variation in bladder size with filling and emptying or lack of a equa ^ 
blood supply to the vein from the canine bladder weie among the factois pie 
disposing to leakage and necrosis. 


DISCUSSION 


The fate of the venous autograft in ureteroveno-enterostomy’’ is similar to that 
of the vein grafts used for the repair of common bile duct defects. 'O’hen a 



cm. length of veiii is aiiastomcxsed bet’B-eea tee distal tireter and sigaioid. bWi 
s-apniv to the graft is adequate to praveat necrosis so that siougfeg does not 
otour. In every case the vein segraent became lined vrith transittonal ceS. epr- 
theiium. The marked contraction to !ess than 5 mm. vath Sbronlasirc lepiace- 
inerrr of the vein vrall may pcssibiy be cue to the response of adjacent ureteral 
and sigmoidal Sbrobiasis to the presence o: a foreign tissue such as vrould be the 
Sbrobiastic resO'onse to a* foreign body. In fact, Blakemore and Loro.'* reportea 
a shnilar response when vein homografts were used in experimental arteitaJ 
smserv. Since we veere unable to cause remtx or urine in any instance and pascncy 
or the vein grafts was proven, the verjous valvular systern may remain partially 
cernnetent. Hvdro-ureter and hydronephrosrs most likely ocettrred because ot a 
striemred ItEnien in the vein segment with lack or peristalsis. 1 he signincance or 
urine in the production o: fibrosis in the venous autograft is no: yet known. Since 
the lumen of the graft remains surrounded by epithelium and nbrous tissue 
invades the craft from the periphery, urme itself is probably not an important 
factor. Studies are now in progress of venous grafts in uretero-enterostomy where 
the urine has been diverted at least until complete healing o’ceurs, 

Xntritive factors imdoubtedly play a part in the fate of the vascular auto- or 
homo-graft. MeCuue and Ms co-workers^ demonstrated by India ink injection 
that practically all of the circulation reaching the wall o: the arterial graft is 
derived from surrounding tissues. Blood supply to the graft frv>m the anastomoss 
a: the graft ends o-.X'urs to a small extent only. When the grafts were wrapped in 
cellophane, the portion of the wail adjacent to the lumen remained more normal 
than that of the outer media and adventitia where necrosis occurred. This indi¬ 
cates that some murition passes through the endotheliiun from the lumen. In our 
esperiments. no e5ort was made to surround the graft with vascular tissue and 
the Inmen of the vas-cuiar graft in the ureter is bathed with urine rather than 
nutritive bioo'5. 

In ureteroveno-tneterostomy. complete obstruction with heterotopic bone 
formation occinred in every case. Bone formation was limited to the areas ad¬ 
jacent TO the epithelium. Inadequate blond supply to the graft may be a factor 
ojntribtitmg to osteogenesis and adequate blood supply may be the reason why 
CO bone was lormed in any of the ureierovenoenterostomies. The peculiar ostece 
genene properties o: upper urinary tract epithelium have been observed previ- 
otLS,y and Abeshouse^- has summarized the work in this field. Strauss?* demon¬ 
strated the osteogenetic properties of uroiheliiun by transplanting Sans of 
inicsversalis muscle. lascia and peritoneum to the tireters of dogs. Bone formed 
in the p-irtion o: the fisp bordering on the ureteral hmien. Aeubo:”-' and Phemis- 
len transp.anted lasna iata to dog bladders and also observed bone formadorr 
a-ong the grail next to the bladder epitheliiun. Ossification did not occur in the 
same experiments in rabbits and sheep which have an alkaline urine.-' Huggins?! 

Sesiraman. J. iL and BAB.: Sm^. Gynec. 

, B. a.* J, Itrot . i5^>. 

y rarapss. A. A.; s-_;~ Gw-w. * O'esr.. IS: rS-Sn. lo:.: 
y H.- ibi'i.. 24 : ras-grr, J9ir. 

iX B.: Ar-n. 5urc- 75: I9i^. 

—np. C. B.: rr\X'- Exr^r~ B:o!. Med.. 27: 
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found that bone formed even though the urine had been dii'erted so that urine 
itself was eliminated as a factor. Transplants of bladder, ureteral or renal pelvic 
mucosa to parietal fasciae also produced bone. This type of heterotopic bone 
formation is presumably due to metaplasia of the proliferating epithelium and 
connective tissue. Abeshouse-® maintains that the two main factors involved are 
epithelium with osteogenetic stimulating power and ossifying fibroblasts. 

At the present time, the use of venous autografts in uretero-enterostomy or 
in other ureteral surgery is not pi’actical. However, onlj'^ by observation of the 
biological response of tissues to autologous or homologous grafts can an under¬ 
standing develop of the specific pi’ocesses involved in the production and preven¬ 
tion of fibrosis in grafts of this kind. Tissue culture methods and studies of 
acquired immunity factors maj'^ provide information about cell metabolism 
which will help overcome tissue incompatibilities. 


SUMMARY 


Fresh autogenous imin grafts have been studied e.vperimentally in the repair 
of ureteral defects and the venous valvular system has been used for the preven¬ 
tion of the ureteral reflux of feces in uretei'osigmoidostomy and of bladder urine 
in ureterocj^stoneostomy. 

In the 6 cases with ureterovenosigmoidostomy, the vein lumen became nai- 
rowed and was lined with transitional cell epithelium. The vein graft in a 
instances was markedly shortened and the cellular elements of the autogia 
wall were replaced by a reactive ingrowth of fibroblasts from the tissues adjacent 
to the graft. The elastic fibers pei’sisted but were distorted by fibroblastic in¬ 
vasion. There was partial obstruction to the flow of urine in everj’' case although 


reflux of feces was prevented. 

In all 4 dogs with ureterormno-ureterostomy, heterotopic bone formed next to 
the ureteral epithelium. Complete occlusion of the graft occurred with fibio 
blastic replacement of the entire vein wall except for some of the elastic tissue. 

The two experiments with ureterovenoc 3 'stostomy could not be studied foi 'C 
ultimate fate of the autograft. Leakage and sloughing of the distal end of tie 
graft occurred after 48 hours. 
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A STUDY OF HA'DRODYNAJ^IICS OF THE UPPER URINARA^ TRACT 
FOLLOYTNG URETEROSIGJilOIDOSTOAIY 

CARL F. RUSCHE and WELLS C. COOK 

One of the most perplexing problems following uretero-intestinal anastomosis 
is the mechanism of electrolyte imbalance. The advent of chemotherap}’’, anti¬ 
biotics and the replacemeirt of blood has sharply reduced the immediate post¬ 
operative mortalitj’’. HoweveCj there has not been a corresponding decline in the 
incidence of postoperative morbidit 3 ^ A considerable amount of investigation, 
particularly during the last decade, has demonstrated that the morbidity is 
associated with an electrolyte imbalance manifested by acidosis. 

Children with exstrophy of the bladder upon whom a successful transplanta¬ 
tion of the ureters to the rectosigmoid has been carried out, sur\’ive in good 
health from 10 to 25 years. Patients with onlj' one kidnej' which drains through 
a nephrostomy, or those noth ureterocutaneous transplantation, do not have 
electrolytic disturbances. Twenty per cent of adults are hving in comparative 
comfort and maintaining satisfactory electroljde balance regardless of climcal 
management or the type of ureteral anastomosis performed. 

Several theories have been advanced as to the cause of electrobde disturbance, 
the most popular being the theo:y of absorption of the urinaiy constituents from 
the intestine. However, Lapides’ investigations have revealed that the chemical 
imbalance is caused by a dual mechanism. The renal tubulai' damage is the 
primary cause of electrolyte disturbance with intestinal absorption of urinary 
constituents plajdng a secondary role. 

Several approaches for the correction of this problem have been carried out. 
Perhaps one of the most enlightening investigations was made by Ferris and Odel 
relative to absorption of the urinarj’’ constituents from the intestine, who postu¬ 
lated the occurrence of a selective rectal absorption of chlorides, producing a 
relative sodium deficiency and acidosis. However, they failed to explain the ele¬ 
vated levels of blood urea. Sauer found a rise in the blood urea nitrogen when 
patients were on constant rectal tube drainage, and a fall when the rectal tube 
was removed. Boyce and Vest demonstrated that any decrease in tubular func¬ 
tion, resulting from either back pressure or pyelonephritis, will accentuate the 
electrolyte imbalance. The bacterial content of the colon, which is alwa^'s mark¬ 
edly increased in the presence of urme, has a tendency to increase acidosis. 
Hinman has beautifull}^ demonstrated the renal changes associated with the 
mechanism of pjulorenal backflow and he found that the pressure required to 
produce backflow in normal kidneys varied considerably, from 20 to 120 mm 
mercuty (260 to 1820 cm. of water.) He also demonstrated that a much lower 
piessure was required to produce the same result in the hydronephrotic kidnej', 
0 to 16 mm. mercury (120 to 200 cm. of water.) Boj’ce and Vest found that the 
average resting intrarectal pressure was 27 cm. of water, and during defecation 
t le pressure may rise to 270 cm. of water. They showed that the urge to defecate 
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does not occur until the pressure in the bowel has arisen from 50 to 70 cm. of 
water. 

Whisenand and Moore suggested that the obstruction to urine outflow as the 
result of intrarectal pressure naay finally produce an impairment of renal function 
with retention of nitrogen. Their report of a case relative to hydrodynamics of 
the upper urinary tract following mucosal ureterosigmoidostomy, prompted us 
to be on the alert for a patient upon whom further investigations could be made 
to determine whether the intrapelvic pressures transmitted from the colon play a 
role in the production of renal infection, Avhich apparently'^ precedes acidosis and 
hyperchloremia in cases with diversion of the urinary stream to the colon. The 
following report is relevant to a patient with an acquired absence of a kidney, 
with a nephrostomy'^ in the remaining kidneyq upon whom a ureterosigmoidostomy 
■was performed. 

CASE REPORT 

A. H. (C30493) a white male, aged 67, Avas admitted to the hospital October 12, 
1949, complaining of pain in the left kidney region, referred to the corresponding 
groin and testicle, of 3 Aveeks' duration. There Avas an accompany'^ing anore.\’ia 
and a 12 pound AA'eight loss. The family and past history AA^ere noncontributory. 

The physical examination Avas essentially normal except for moderate tender¬ 
ness in the left costovertebral angle and along the course of the left ureter. The 
prostate Avas enlarged to grade 2 Avith some induration noted in the region of the 
left seminal A^esicle. The blood pressure Avas 168 sy’^stolic and 96 diastolic. The 
temperature and pulse AA'ere normal. Blood studies revealed hemoglobin 14-i 
gm.; red blood cells 4.5 millions; AA'hite blood cells 9,450; nonprotein nitrogen 2 
mg. per 100 cc of blood. The blood serological test Avas negative. The urine was 
negatiA’’e. Roentgenograms of the chest AA'ere normal. A cystoscopic examination 
disclosed intravesical prostatic hy'perplasia, grade 2, and a flat sessile vesica 
neoplasm, 2 by’^ 2 cm., near the left ureteral orifice. A biopsy of the lesion reA'ea e 
epidermoid carcinoma, grade 4. 

Differential function studies revealed marked reduction in function of t e 
left kidneys AAuth good function of the right. Both the excretory and retrogia e 
pyelograms shoAved a constant filling defect in the right kidney’’ consistent AAit 
neoplasm. The left kidney disclosed a duplication AA'ith bifurcation of the uieter. 
There Avas present a large left hydronephrosis and hy'’dro-ureter. A filling de ec 
of the bladder AAms consistent AAoth intraA^esical enlargement of the prostate an 
questionable neAV groAvth. 

Surgical exploration of the left kidney A\'as carried out September 16, ^ ’ 

AA'as found to be markedly dilated and a nephrostomy was performed. Repi 
rostomy pyelograms on the 11th postoperative day revealed improved functiom 

On NoA'ember 3, 1949, the right kidney aa'us surgically e.xplored and remoAe 
because of a questionable malignancyn HoAA’^eA'-er, gross section of the specimen 
reA'^ealed a solitaiy cy'^st. On January 18, 1950 an open resection of the vesica 
tumor Avith implantation of radon seeds AA'as carried out. . 

During the next 8 months the patient made satisfactory progress. At this tune 
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repeated pyelographic studies through the nephrostomy demonstrated complete 
obstruction of the peMc ureter. A left ureterosigmoidostomy was adidsed and 
accepted by the patient. Physically the patient was in good health. The tempera¬ 
ture was 98.6; blood pressure 149 systolic, 70 diastolic. The hemoglobin was 
13.5 gm.; erjdhrocjdes 4.5 million: leukocjdes 8,950, total proteins 6.5 with a 
normal albumin globulin ratio. The nonprotein nitrogen was 44 mg. per 100 cc 
of blood. The electrocardiographic findings were normal. Cj^stoscopy revealed a 
normal bladder, with no evidence of the tumor which had been previouslj'" re¬ 
resected. 

On October 14, 1950, a left ureterosigmoidostomy was carried out using the 
mucosa-to-mucosa technique. The postoperative course was uneventful with the 
highest recorded temperature, 99.6 F. Following the anastomosis, flatus and 
fecal material escaped from the nephrostomj'. 

Subsequent pyelograms through nephrostomy demonstrated free communica¬ 
tion between ureter and bowel (fig. 1), 

Ten daj’s precedmg death, and 14 months after the ureterosigmoidostomj^ the 
patient complained of marked obstipation with an increased amount of fecal 
drainage through the nephrostomy. Enemas were ineffectual; therefore, 4 ounces 
of citrate of magnesia were given orally and r\athin2 houm the patient complained 
of severe epigastric pain accompanied by profound shock, and died 13 hours 
later. 

The autopsy revealed a rupture of the duodenum with generalized peritonitis. 
The bowel obstruction was produced bj' e.vtensive retroperitoneal metastases, 
which involved the rectum and the sigmoid producing a complete obstruction. 
The metastases extended along the ureter up to and including the hilus of the 
kidney. There was no dilatation of the kidney or ureter. INIicroscopic sections 
from the kidney showed diffuse p 3 ’elonephritis with marked changes in the renal 
tubules. The bladder showed no gross evidence of tumor and the mucosa was 
intact. 

Alicroscopic sections taken from the perivesical tissues and mass surrounding 
the sigmoid, rectum, and ureter, revealed the same tumor which had been noted 
previouslj^ in the bladder biopsj^ (epidermoid carcinoma grade 4). Metastases 
were not demonstrated in any of the other organs in the bodj*. 

Manometric determinations of the colon and intrarenal pressures were started 
0 weeks foUowuig the uretero-intestinal anastomosis and continued until death. 
An attempt was made to correlate the blood findings with pressure changes during 
the same interval. 

The manometric studies showed simultaneous I’enal and bowel pressures. 
When the nephrostomj- was closed for 96 hours and the bowel not emptied for 3 
hours prior to study, the bowel pressure was found to be equal or greater in most 
instances. Both the bowel and renal pressures returned immediatel.v to the initial 
levels when the bowel and kidney where emptied; however, on over-distention of 
cither the renal pelvis or rectosigmoid, the initial pressure was not achieved for 
10 minutes. Overdistentiou of the bowel produced cramping, resulting in peri¬ 
staltic rushes; nevertheless, these pressures were not transmitted to the kidney. 



450 


CARL RUSCHE AND WELLS C. COOK 


A study was made after the patient had been on nephrostomy drainage for 48 
hours and there was an urge to defecate. The pressure in the colon was 23 cm. of 
water, and intrarenal pressure was 31 cm. of water. T\dien the patient was com¬ 
pletely relaxed or in a 25 per cent Fowler’s position, there was lowering of both 



Fig. 1. Radiogram 12 da3's following ureterosigmoidostomj' demonstrating free com 
munioation between ureter and colon. 

pressures; when the patient strained or was placed in a 50 per cent Fot'lei ^ 
position or more, there was an associated rise in both pressures to 35 cm. ( g-• 
When the nephrostomj’- was closed for 48 hours and the bowel emptied be ore 
the pressure determinations, the same pressure relation existed betiveen the 0"^ 
and kidney except at a slightlj" lower level (fig. 3). Blood chemistry deteiminj* 
tions were made concurrentlj^ v4th the manometric studies. These include ai 
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MANOMETRIC STUDY 

OH NEPHROSTOMY DRAINAGE 48 HOURS HAD URGE TO DEFECATE AT START 


Cm. WJO 




^ Fig. 2- Colonic and intrarenal pressures just prior to defecation, ^yhen colon was emp¬ 
tied there was prompt fall in pressures; they rapidh* returned to initial pressure. 


MANOMETRIC STUDY 

NEPHROSTOMY TUBE HAD BEEN CLOSED 48 HOURS— BOWEL HAD BEEN EMPTIED JUST PRIOR TO THIS 




Fig. 3. Record of pressure changes following evacuation of colon. 
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nonprotein nitrogen and CO 2 combining power, with interval determinations of 
blood chlorides, creatinine and potassium. 

The first study carried out after the nephrosotomy was clamped for 96 hours 
revealed an initial nonprotein nitrogen of 58 mg. per 100 cc of blood; the CO 2 
combining power was 25. After nephrostomj’’ drainage for 10 days the nonpro¬ 
tein nitrogen returned to 30 mg. per cent, and the CO 2 combining power to 50 
volumes per cent. During the same interval the blood chlorides remained elevated 
to 635. In the last 3 days of the study, all of the urine collected from the neph¬ 
rostomy was replaced into the rectum and the patient instructed to retain the 
urine as long as possible. During this period there was a fall in the nonprotein 
nitrogen, and a rise in the CO 2 . 

After closing the nephrostomy for 4 days the nonprotein nitrogen rose from 50 
mg. to 94 mg. and the CO 2 dropped from 47 volumes per cent to 20 volumes per 
cent. "WTien the nephrostomy was opened daily for 2 hours, there was a proinpt 
elevation of the CO 2 ; horvever, the nonprotein nitrogen levels remained consist¬ 
ently above normal, l^fiien the nephrostomy was opened from 10 to 12 hours dail}^ 
the nonprotein nitrogen and CO 2 returned and remained wuthin normal hmits. 

The patient enjoyed good general health but the study ivas terminated De¬ 
cember 20,1951, nine days before the patient’s death, because of marked obstipa¬ 
tion, abdominal distension, and increased fecal drainage through the nephrostomy. 

DISCUSSION 

The renal pressure ivas 3 to 5 cm. higher than the borvel pressure, except dunng 
straining or w'hen the position varied from 60 per cent Fowler’s to horizonta. 
When the nephrostomy tube ivas opened and the renal pelvis emptied, 3 to 
minutes were required for the renal pressure to return to the former level. 

The intrarenal pressure rvas not dependent on the length of time the nep 
rostomy was closed. Cramping associated wdth a desire to evacuate produce an 
elevation of colonic pressure, and in most instances, it ivas higher than the 
renal pressure. The reverse was true shortly following the evacuation 0 
bowel. From this study one could hardly conclude that the colonic pressure is 
sufficiently high to produce either the mechanism of pyelorenal backflov or a 
retention of urea. However, it is possible to conclude that without an adequa e 
mechanism bet^veen the colon and ureter the occasional elevation of pressure 
in the boivel may definitely increase the danger of renal infection resulting m 
impaired renal function. • t f l 

The changes in the blood urea and CO 2 combining power in this patien ^ 0 ^ 
lowed closely the pattern so frequently observed clinically after diversion 0 
urinary stream to the colon. "t^Tienever the nephrostomy rvas closed for 24 our 
or longer there ivas laborator}^ evidence of acidosis. However, w'hen the nep 
rostomy wms open 8 to 10 hours daily acidosis did not occur. The passage 0 g ^ 
and often times fecal material through the nephrostomy produced no c ange^ 
in the patient’s clinical course or blood findings. The patient’s course 
usual; he was entirely free from fever, maintained a good appetite and game 
weight M'hile under observation. 
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A f'aH’ of a palif'iit '.viUi ^•ar('iIl^ma of tiio urinan." liiaiiiior, wi;h an :u'(juiT(-<I 
al'-oacc of one kidney, and a nepliro-toiiiy in the reinainint: kidney, upon wiiom a 
nretcro'i!nnoi(i(t'(omy wa.' {K’rfonne<i, j»n-ented. I'lirtiier evidenee tiiat iire- 
tcrorenai refinx oeeun- in jialient'' followins: iirc'tero'itnnoiiin-tfmiy i' snpi)!ie<I, 
lo^ftlier’'•itli tile rc-'nii.' of tiu' ndliix in J e.aw. Sirnnltanenii'^ w.ater inanf)inetrie 
d'-icnnination' of coioti a!id renal pre'-Tire- wen- rnade, and jire^nre." fotmd 
alii.’ll v.ere loaer than tiio-e jirevion^ly reported. 

Tlio findinc' aonld tend to di^jirove tlie iinpn—ion tli.at erilonie iirc'-nre'- are 
sufTicienlly Inch to jirrKinoe tiie nn-chani'in of pyelorena! haekflow or that thi^ i- 
th"-' direct etnt'e of retention of tirea. htit they m;iy play a role in the prodnetion 
of renal infection. 

Tfie ekftroiyte eiiance.' in the hhvxl were recorded ;it v.f-'ddy interval- front 
the time of the nretero-icmoido-toniy nntil a .-hort time hefore thr' death of the 
patient. 

It i-: eoncUt<ie<l, in view <if tdl the experimental work revi<nved atid the addi¬ 
tional oh-^-nnition.- on the effect of pn—nre i-hance- in ihf. r'oloti or rentil jtelvi-, 
tliat there i* a romhination of ftietor.- openitinc in tlm itnxhietion of the aeidotic 
state. 
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nonprotein nitrogen and CO 2 combining power, with interval determinations of 
blood chlorides, creatinine and potassium. 

The first study carried out after the nephrosotomy was clamped for 96 hours 
revealed an initial nonprotein nitrogen of 58 mg. per 100 cc of blood; the CO 2 
combining power was 25. After nephrostomy drainage for 10 days the nonpro¬ 
tein nitrogen returned to 30 mg. per cent, and the CO 2 combining power to 50 
volumes per cent. During the same interv’-al the blood chlorides remained elevated 
to 635. In the last 3 days of the study, all of the urine collected from the neph¬ 
rostomy was replaced into the rectum and the patient instructed to retain the 
urine as long as possible. During this period there was a fall in the nonprotein 
nitrogen, and a rise in the CO 2 . 

After closing the nephrostomy for 4 days the nonprotein nitrogen rose from 50 
mg. to 94 mg. and the CO 2 dropped from 47 volumes per cent to 20 volumes per 
cent. MTren the nephrostomy was opened daily for 2 hours, there was a prompt 
elevation of the CO 2 ; however, the nonprotein nitrogen levels remained consist- 
entlj'^ above normal. llTien the nephrostomy was opened from 10 to 12 hours daily, 
the nonprotein nitrogen and CO 2 returned and remained vdthin normal limits. 

The patient enjoyed good general health but the study was terminated De¬ 
cember 20,1951, nine days before the patient’s death, because of marked obstipa¬ 
tion, abdominal distension, and increased fecal drainage through the nephrostomy. 


DISCUSSION 

The renal pressure avas 3 to 5 cm. higher than the bow'el pressure, except during 
straining or when the position varied from 60 per cent Fowler’s to horizonta. 
When the nephrostomy tube was opened and the renal pehds emptied, 3 to 
minutes were required for the renal pressure to return to the former level. 

The intrarenal pressure wms not dependent on the length of time the nep 
rostomy was closed. Cramping associated rvith a desire to evacuate produced an 
elevation of colonic pressure, and in most instances, it was higher than the intra 
renal pressure. The reverse was true shortly following the evacuation of t e 
bowel. From this study one could hardly conclude that the colonic pressure is 
sufficiently high to produce either the mechanism of pymlorenal backflow or a 
retention of urea. Howmver, it is possible to conclude that without an adequate 
mechanism betiveen the colon and ureter the occasional elevation of pressure 
in the bowel may definitely increase the danger of renal infection resulting lu 
impaired renal function. 

The changes in the blood urea and CO 2 combining pow'er in this patient 0 
lowed closely’" the pattern so frequently observed clinically after diversion of t e 
urinary stream to the colon. Whenever the nephrostomy ivas closed for 24 hours 
or longer there rvas laboratory^ evidence of acidosis. However, when the nep 
rostomy wms open 8 to 10 hours daily'^ acidosis did not occur. The passage 0 ga® 
and often times fecal material through the nephrostomy produced no changes 
in the patient’s clinical course or blood findings. The patient’s course vas un 
usual; he rvas entirely^ free from fever, maintained a good appetite and game 
■freight while under observation. 
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urethni and aiUerior vaginal wall l\v means of a blunt boomerang needle (lig. 1, 
2). The ribbon gut is knotted with do»d)lc knots securing the first with a needle 
holder until the second cun he tied; the knots are tied snugly so as not tostrangu- 
late the urethra over the catheter (fig. 1, o’). The free eiuls of the ribbon gut are 
drawn through two button hole.s in middle of the recti muscles and fascia (fig. 
1, -{). A Penrose drain is inserted in the .s])ace of Retzius and fascia closed with 
Xo. 2 chromic interrupted sutures, and the loose ends of the ribbon gut tied over 
the fascia (fig. 2, .5), and the rest of the wound is closed a.s usual. The vaginal 
pack is removed and the Folej’ catheter is left in place for 10 da 3 '.s. 

AVe have followed this technic[ue in 15 (and one man in the 14) ca.ses of stres.s 
incontinence with e.veellcnt results. 

Figure 2, 6 .shows how the ^"c5ical neck is elevated bj' the ribbon gut. Figure 
2, 7 shows how the urethral sling is fi.\ed in the anterior abdominal wall. 

17 St., iVo. 608, Vedado, Havana, Cuba 
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A SURGICAL TECHNIQUE FOR STRESS INCONTINENCE IN AVOMEN: 
IMODIFICATION OF MILLIN’S TECHNIQUE 

F. BARQUiN, A. PEREIRA AND L. BAY 


Stress incontinence in ■women is a notoriousl 3 '’ common condition ■which greatlj" 
incapacitates them, particularlj'- in their marital life, and often leads to a neurosis. 

The condition is found mostly in women who are in or have passed the fourth 
decade of life. It is most commonly due to postpartum injuries which are not 
revealed until later in life when supporting tissues begin to lose their elasticity; 
also to excessive loss of weight, avitaminosis, endocrine and neurological changes 
of menopause. 

In reviewing the procedures for coiTection of incontinence in the female, we 
find that the first surgical technique was presented by GoebelE in 1910, which 
was later modified by Frangenheim- in 1914, and again bj”^ StoeckeP in 1917. To¬ 
day it is known in gjnecologj'’ and urology’’ by Goebell-Frangenheim-Stoeckel 
technique. This wns modified by Miller in 1932 and again by Aldridge* in 1942. 
Kelly''’s® operation, mattress suturing of the vesical neck and sphincter, of 1914, 
W’as modified by^ Kennedy’ in 1937. 

Mr. Terence Millin, in his book, Retropubic Urinary Surgery, published in 
1947, presents his technique supra- or retropubic approach for the correction of 
stress incontinence in w’omen.® 

We have utilized Millin’s procedure in 4 cases, and have modified the tech¬ 
nique due to the fact that in 2 cases Ave found the aponeurosis too friable to use 
to elevate the vesical neck, and in our technique we have substituted ribbon gut 
for aponeurosis. 

A 5 ce No. 16 Foley catheter is introduced along the urethra into the bladdei, 
and the A’agina is packed with sterile gauze. 

This facilitates the separation at the line of cleaA'age between the posteiior 
aspect of the urethra and anterior vaginal wmll. A low’ midline incision is ma e 
from just beloAV the umbilicus to tw’o centimeters aboA’e the superior bordei o 
the sy’mphy’sis pubis to the aponeurosis of recti (fig. 1, 7). The aponeurosis js 
opened in midline, the recti muscles separated and are held separated by’ a se 
retaining retractor. The fatty’ tissue and peritoneal fold are drawn upwards jy 
blunt dissection, utilizing the index finger of right hand. Using small sw'abs on 
a Kocher forceps, the anterior vesical Avail and bladder neck are cleansed of pen 
A’esical fat. AAfith the index finger of the right hand, blunt dissection is staite 
along the right side of bladder neck and betAA'een urethra and anterior A’agma 
w’all. Rfiien dissection has been completed, ribbon gut is passed betrveen t le 


P- 


' TeLinde, K. W.: Operative Gynecolog 3 ’. Philadelphia: J. B. Lippincott Co-, 19^0, 
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urethra and anterior vaginal wall by means of a blunt, boomerang needle (fig. 1, 
2). The ribbon gut is knotted with doul»le knots securing I lie first with a needle 
holder until the second can be tied; the knots are tied snugly so as not to strangu¬ 
late the urethra over the catheter (fig. 1, 3). The free ends of the ribbon gut are 
drawn through two button holes in middle of the recti muscles and fascia (fig. 

1, 4). Penrose drain is inserted in the space of Retzius and fascia closed with 
Xo. 2 chromic interrupted sutures, and the loose ends of the ribbon gut tied over 
the fascia (fig. 2,-5), and the rest of the wound is closed as usual. The vaginal 
pack is removed and the Folej' catheter is left in place for 10 da 3 's. 

We have followed this tcehniciuc in 1.5 (and one man in the 14) cases of stress 
incontinence with e.xcellent results. 

Figure 2,6 shows how the vesical neck is elevated bj' the ribbon gut. Figure 

2, 7 shows how the urethral sling is fixed in the anterior abdominal wall. 

17 St., iVo. 608, Vedado, Havana, Cuba 
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A SURGICAL TECHNIQUE FOR STRESS INCONTINENCE IN AAHilEN: 
iMODIFICATION OF MILLIN’S TECHNIQUE 

F. BARQUiN, A. PEREIRA AND L. BAY 

Stress incontinence in women is a notoriously common condition which greatly 
incapacitates them, particularly'- in their marital life, and often leads to a neurosis. 

The condition is found mostly in w'omen who are in or ha^'e passed the fourth 
decade of life. It is most commonly’- due to postpartum injuries which are not 
revealed until later in life when supporting tissues begin to lose their elasticity; 
also to excessive loss of -weight, avitaminosis, endocrine and neurological changes 
of menopause. 

In re^^ewing the procedures for correction of incontinence in the female, we 
find that the first surgical technique was presented by Goebell^ in 1910, which 
was later modified by'- Frangenheim- in 1914, and again by' StoeckeP in 1917. To¬ 
day'- it is known in gy’-necology and urology’- by’- Goebell-Frangenheim-Stoeckel 
technique. This was modified by’- Miller in 1932 and again by Aldridge^ in 1912. 
Kelly’-’s^ operation, mattress suturing of the vesical neck and sphincter, of 1914, 
was modified by' Kennedy' in 1937. 

Mr. Terence Millin, in his book, Retropubic Urinary Surgery, published in 
1947, presents his technique supra- or retropubic approach for the correction of 
stress incontinence in women.® 

We have utilized Millin’s procedure in 4 cases, and have modified the tech¬ 
nique due to the fact that in 2 cases we found the aponeurosis too friable to use 
to elevate the vesical neck, and in our technique we ha^'e substituted ribbon gut 
for aponeurosis. 

A 5 cc No. 16 Foley' catheter is introduced along the urethra into the bladdei, 
and the vagina is packed w’ith sterile gauze. 

This facilitates the separation at the line of cleavage between the posteiioi 
aspect of the urethra and anterior vaginal wall. A low' midline incision is ma e 
from just below' the umbilicus to two centimeters above the superior bordei o 
the sy'mphy'sis pubis to the aponeurosis of recti (fig. 1, 7). The aponeurosis is 
opened in midline, the recti muscles separated and are held separated by' a se 
retaining retractor. The fatty' tissue and peritoneal fold are drawn upw'ards by 
blunt dissection, utilizing the index finger of right hand. Using small swabs on 
a Kocher forceps, the anterior vesical w'all and bladder neck are cleansed of pen 
vesical fat. With the index finger of the right hand, blunt dissection is staite 
along the right side of bladder neck and between urethra and anterior vagina 
W'all. TiTeii dissection has been completed, ribbon gut is passed between t le 

' TeLinde, R. W.: Operative Gynecology'. Philadelphia: J. B. Lippincott Co., 19^6. 
p. 171. 

= J A. i\I. A., 98: 52S, 1932. 
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will not coniplctoly oradicato such a noo|)laMii. Total cystectomy by sharp dis¬ 
section through pelvic structures lawiphcral to the bladder has not been practiced 
and would be beset by prave technical dillicullies. 'I'liere is no analopy between 
total cystectomy, as now practiced, and Halsted’s emminently successful total 
mastectomy. The latter pives the neoplasm a wide berth. 'I'he present form of 
total cystectomy pives the bladder tumor which has extended beyond the bladder 
wall Ic.'^s than no berth at all. '1 he plane of dissection is directly acioss the 
avenue of invasion. Oversipht' of this dilTerence between the radical oj)(‘ration 
for breast cancer and total cystectomy for bladder cancer probably accounts for 
misplacinp hoi)e in cystectomy. 

Usually the avenue of invasion of a bladder tumor is relatively narrow, but 
often it extends far out into the pelvis from its comi)arativeIy limited an*a of 
oripin in the bladder. Destruction of tin* neoplasm to the far end of its avenue 
of invasion is ncccs,s;iry for cure'. If there is extension bi-yond the bladder wall 
tills will not be aecomiilished by cystectomy. Moreover, there is no need for 
removal of bladfler wall far peripheral to the tumor bearinp surface .area in the 
bladder from the center of which the outwanl invasion extends. 

Electrocoapulation is callable of destructive heat penetration outward into 
.siirroundinp structures from the surface area of bladder involvement- to almost 
any dc.«ircd extent -far beyond any sharp di.ssection which may be made. 

In the long experience of one of us (FEBE), cuttinp current excision followed 
In* deep elect rocoapulat ion of the area of deepest invasion has given by far the 
best rcisults of any method employed apain.st deeply infiltratinp bladder tumors. 
Former u.se of the method was conditioned by fear of postoperative pulmonary 
embolism due to heat coagulation of blood in the comparatively large adjacent 
and neighboring veins. 'I'he extent of heat penetration was deliberately limited to 
avoid thi.s effect. In siiite of that inecaution fatal indmonary embolism occurred 
in 3 cases and dictated still more cautious use of the agent. 

It has been long known that the vena cava may be ligated anywhere between 
the iliac bifurcation and the renal veins with only temporary ill elTcets in the 
form of lower extremity edema. In recent years, deliberate and purpo.seful cava 
ligation has been employed in the treatment of thrombophlebitis of the lower 
extremities and by gynecologists in connection with extensive jjclvie operations. 
These deliberate uses of cava ligation suggested its employment as a prophylactic 
measure against pulmonaiw emboli.sm in connection with massive electrocoagula¬ 
tion of deeply infiltrating bladder tumors. It appeared that prevention of em¬ 
bolism in this way would safely permit much more extensive heat destruction of 
oiadder tumors than had been previously pcrmissablc and would make feasible 
eradication of neoplastic invasions of surrounding structures not remox'able by 
dissection and not destroyed by the limited application of electrocoagulation 
formerly employed. 


METHOD 

Ekctrocoagulalion should be sharply distinguished from fulguraiion (fig. 1 ) 
J^oth of them are effected by high frequency current. In the case of fulguration' 
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MASSIVE ELECTROCOAGULATION OF DEEPLY INFILTRATING 
BLADDER TUMORS COMBINED WITH LIGATION OF THE VENA 
CAVA FOR PREVENTION OF PULMONARY EMBOLISM 

FREDERIC E. B. FOLEY, EDWARD J. RICHARDSOFT, WILLIAAI P. MULVANEY 

AND IRVING VICTOR 


Bladder tumors have vide ranges of character in respect of different features. 
The surgical problem posed by bladder tumors is defined by the character of the 
neoplasm with respect to: 1) cytologic type, 2) extent of surface area involve¬ 
ment, 3) depth of invasion and 4) metastatic involvement. 

A very simple surgical problem is posed by the benign bladder tumor vith 
small surface area of invoh’^ement, without invasion beyond the mucosa and 
vithout metastasis. There is general agreement among urologic surgeons con¬ 
cerning management of such tumors. The surgical principles of general agreement 
encompass a variety of methods ghdng excellent results vuth tumors of this 
character and others sub.stantially less innocent. 

The surgical problem becomes more formidable and difficult in proportion to 
lack of cell differentiation, the extent of surface area involvement, depth of 
invasion and metastatic extension. Decrease in the percentage of surgical cures 
parallels the character of the tumor as indicated by the grades of these features. 

There is general disagreement concerning the surgical management of highly 
malignant, extensive and deeply invading bladder tumors. During the past 10 
years improvement of the surgical treatment of tumors of this character has 
been a chief concern of clinical research in urology. The new conceptions, tireless 
effort and devotion of many workers during this period have not only failed to 
compose the divergence of opinion but actually have increased it. Moreover, the 
results currently obtained are not substantially better than former results. 

The considerations here presented are strictly limited to very bad bladder 
tumors: mahgnant, extensrte and deeply infiltrating. It is believed that among 
the cases of bladder tumor here reported there would be no two jmar survivors 
by any former method of surgical treatment. 

The safeguards of modern surger 3 '-: multiple transfusions, improved anesthesia, 
sulfonamides, antibiotics, improved techniques and other advances have per¬ 
mitted total cystectomy vith bilateral ureterosigmoidostomy to become a routine 
procedure. 

"Wlien total cystectomy came into vogue it was widely regarded as promise 
of a new era in the surgical treatment of vicious bladder tumors. There vas 
reason to believe this was an ill-founded hope. A deeply invading growth vhic 
has gone beyond the bladder wall will not be completely eradicated bj^ tota 
cystectomy. Yet this is the type of gi’ovrth for which cystectom 3 '' has been mos 
enthusiastically urged and most vudety employed. A tumor of such character las 
extended across the cleavage plane in which the bladder would be enucleated 3 
total cystectomy. It is inemtable that total cystectomy, as now practice , 

Read before the Section on Urologj", American Medical Association meeting, Chic3go> 
June 1952. 
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• ‘riu- poritonvivl ravity is opened Ity ineiHan iiieision from tlie pulde m eli upward 
beyond the uinhilieiis. 'I'lie perilonenlized surfue<‘ of the l)l!idder is jjalpated 
to defermiiie tlie extent and direction of neoj)laslic invasir)n. Palpation is madi; 
alon;: t!\e iliac vessels and cava to delennine if metastatic lymph nodes arc 
present and tin' liver is palpated. If there is no (‘videiice of metastasis the con¬ 
templated procedure is carried out. 

The posterior parietal jieritoinnim over the vena cava is incised. 1 he cava im- 
n^cdiatcly above its iliac bifurcation is bluntly separated from .‘-urroiindiiifi 
strnctvires arovind its whole circumference and is lifialed with umbilical taja*. 

The inspection and iialpation have detennineil if there is invasion extending 
to the periloncalized surface of bladder wall. If such exiension of tin’ neoiiltism 



l ie. 2. tvlcctrofjp.s: A, cuttinc current loop. It, fulKuratiiiK point. (', fillauratina hall. 
D, coaKulaliiiK stamp. E, coattulatinK spike. 

IS prc.senl tlic area of involvement i.s exlrapcritonealizcd by eircular incision of 
the peritoneum peripheral to the area of involvement, chs.sccting up a peripheral 
flap of peritoneum and hringing its edges together hj’ suture, thus extraperi- 
tonealizing tlie surface of involvement. If the tumor involve.? perilonealizod por¬ 
tion.? of bladder without extension through tlic bladder wall, the peritoneum is 
onh' .stripped awa.v from the bladder without extrapcritonealizing any part of its 
sero.sal .surface. 

The peritoneal cavity is clo-sod and the bladder is opened. The pre.senting 
tumor i.s exci-sed with the cutting current loop (fig. 2, A) carrt’ing the excision 
deeph' into the bladder wall. Around the periphery of the denuded area the 
e.vclsion will expo.se noimal appearing mascle bundles. At the center of the 
denude.1 area the excision will not have reached through the central part of the 
invading growth. It is not important that the core of invading growth lie e.\ci.sed. 
-Vter control of bleeding by fulguration, the whole denuded area is subjected 
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the actii'e electrode is held a short distance from the tissue. The current is made 
to arc from the active electrode to the tissue. The effect is superficial burning 
with carbonization. Nearly all of the energy is spent on the surface area struck 
by the arc and there is no significant heat penetration. In the case of electrocoagu¬ 
lation (diathermy, dialectric heating), the energy is applied in a different vay. 
The actii^e electrode is held in contact with the tissue. The tissue (dialectric) 
between the active and inactive electrodes is heated. The area of heat is in the 
form of a cone vith the apex at the active electrode vuthin the bladder and base 
at the inactive electrode over the patient’s buttocks. Temperature elevation 
oi^er any cross section area of the cone will be approximately in inverse proportion 
to the area of the conical section. What ma 3 ’' be the temperature elevation of 



Fig. 1. Fulguration. Small, active electrode is held close to, but not in 
tissue. Current arcs from electrode to tissue. Nearly all of energy is spent on suriaoe 
struck by the arc. There is intense surface heat with c.irbonization, but no sigmncant 
penetration. _ _ . , 

Electrocoagulation. Comparativeb’’ large active electrode is held in contact wita n • 
Energy is spent in gradual heating of the tissue (dialectric) between active and mac 
electrodes. . 

Area of dialectric heating is in the form of a cone, m'th apex at the active electro < 
base at the inactive electrode. Temperature elevation over any cross section ot cone 
be approximately in inverse proportion to area of section. 

the tissue is evident from the fact that dialectric heaters or stoves with large 
electrodes of equal size will heat a large roast of meat to comparatively er en 
coagulating temperature from surface to surface. Such temperature is lethal or 
the cells of both normal and neoplastic tissue. 

Histologic examination shows that the thermal trauma of electrocoagulation 
extends beyond the area of local tissue coagulation. It extends through t e 
venous, arterial and bmiphatic channels. These are the avenues of extension o 
neoplasm. The fact that dialectric heating follows the same avenues may 6 
significant. 


CLINICAL APPLICATION OF METHOD 

It has been determined from the cy^stoscopy, biopsy and rectal examination, 
vith finding of a palpable mass, that the bladder tumor is 1) malignant, 2) ex 
tensive and 3) deeply infiltrating. 
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the bladder vrai!. but without cross evidence of perivesical involvement and be¬ 
longed to Group B; of the Jewett classiftcation. Of the 10 patients, six survive 
and lour have died. The time interval between oioeraiioa and the most recent 
c.vstos-opy or death were: 4 patients dead 5 months. 7 months. S months and 11 
moaths utter operation; 0 patients alive 3 years. 19 months. 10 months. 12 

= Js—Kt. H J Cannaoraa of zh^ hlzzdcer laSu^sce of depth o; inSitraro'’ on 5 
toUowinc coraplete extirpation of th“ primar;.- grotvth. J. Ure!.. 67: 
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to massive electrocoagulation with a stamp electrode (fig. 3, a). Following that 
a spike electrode is plunged deeply into the core of the invading grovdh for a 
distance of two to three centimeters and is held in place while the coagulating 
current is supplied to the electrode (fig. 3, h). Arcing indicates that tissue in 
contact with the electrode has been carbonized and that maximal electrocoagu¬ 
lation of tissue peripheral to the electrode has been obtained. Closel}' spaced 
apphcations of this sort completely coagulate tissue far beyond the bladder wall 
over the whole area of involvement. During electrocoagulation of posterior wall 
tumors a gauze pack is placed betrveen the bladder wall and the peritoneum 
which has been separated from it (fig. 4). 



Fig. 3. Massive electrocoagulation of deeply infiltrating bladder ?’ -..jiacc 

tively superficial electrocoagulation is effected by application of current ? „„la. 

area stamp electrode. Well below surface there is only dialectric heating witno , ° jg 

tion. b, Deep electrocoagulation is effected by application of current ivath a . i .jjjig 
inserted deeply into tissue. Well below surface there is complete coagulation _ .gjj 
coagulation of blood in adjacent vessels whereas with more superficial coaguiati 
by stamp electrode, c, “coagulation thrombi” are not formed in these vessels. 

The coagulation of tissue and blood vessels far beyond the bladder ^ 
described, would almost inevitably cause pulmonary embolism were it not oi e 
cava ligation. The destruction of tissue thus accomplished extends far beyon e 
tissue removal ivhich may be accomplished by cystectomy or any presently prac 
ticed sharp dissection. If the ureteral orifices and terminal portions of the ure ers 
are in or close to the area of involvement the 3 '^ are included in the cutting curren 
excision and electrocoagulation. 

Ten bladder tumors without demonstrable evidence of metastasis j 

subjected to the above described method of surgical treatment (table 1). 
these growths were regarded as inoperable by previous methods and 
hope of complete eradication by cystectomy. All of the tumors were eep 
infiltrating, undifferentiated squamous cell carcinomas of the bladder o ar 
area. All of them belong to the class of bladder tumors, which according to 
consensus of opinion are the most malignant and most nearly hopeless. 

Among the 10 cases there were 9 males and 1 female. The ages were ol) y 
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the bladder wall, but without gross evidence of perivesical involvement and be¬ 
longed to Group Bi of the .Jewett classification. Of the 10 patients, si.v survii-e 
and four have died. The time interval between operation and the most recent 
cistoscopr- or death were; 4 patients dead 5 months, 7 months, S months and 11 
months after operation; 6 patients alive 3 years, 19 months, 16 months, 12 


bladder* Influence of depth of infiltration on the 5 
195“’ lollowing complete extirpation of the primary growth. J. Urol., 67: 672-^76, 
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months, 53 ^ months and 3 months after operation. In three of the fatal cases 
there was recurrent or persisting neoplasm. In 1 case, No. 4, death due to sepsis 
occurred 8 months following operation and the autopsy found no eiddence of 
persisting or recurrent neoplasm. 

The six sundving patients are well without evidence of neoplasm as determined 
by cystoscopy. However, one of these patients, case 8, now has unilateral 
exophthalmus which eventually may prove to be due to metastasis to the orbit. 

In 5 cases radon seeds were implanted over the area of excision and coagulation. 
The number of cases is too small to peimit purposeful comparison of results be¬ 
tween the radiated and nonradiated tumoi’s. In one of the cases of longest sundval, 
No. 3, radiation ivas employed. In 3 cases of death since operation, radiation was 
also employed. 

A notable occurrence was wound dehiscence in 3 cases. It seems reasonable 
to attribute this to the disturbance of circulation made by the cava ligation. 
In all of these cases resuture of the wound with wire stay sutures was followed 
by healing and recoveiy. The experience indicates that in all cases of cava liga¬ 
tion, wound closure should be made noth stay sutures. 

In none of the cases was there liistory of lower extremitj’’ thrombophlebitis 
prior to operation. Following the cava ligation there was temporary edema of 
the lower extremities in most cases. This largely disappeared postoperatively 
and is not a serious consideration which would not be the case had there been 
thrombophlebitis prior to operation. 

COMMENT 

Total cystectomy for carcinoma of the bladder has not increased the percentage 
of permanent cures. Ureterosigmoidostomy leaves many of the patients ‘elec¬ 
trolytic invalids.” Cutaneous ureterostomy avoids electrolytic imbalance, but is 
of itself a considerable affliction. 

The number of cures of deeply infiltrating bladder carcinoma bj'^ all surgica 
methods heretofore employed is discouragingly small. The same is true of radia 
tion treatment. Evidence is accumulating which indicates that the percentage 
of cures by total cystectomy is no higher than by less radical procedures an 
indeed may be lower. Colby and Kerr® compared the results of cystectomy viC 
those obtained by other less radical methods. In 82 cases of tumors of this soi , 
treated by means other than cystectomy, there were 9 five jmar survi^'ors or 
per cent. In 25 cases treated by total cystectomj’’, there were 2 survivors or 
8 per cent. 

Jewett' reports that only 2 of 61 patients (3.3 per cent) with deepl}" infiltrating 
bladder tumors treated either by total cystectom 3 '' or segmental resection sur 
vived five jmars. There was one survival among 13 cases in group B 2 nnd one 
survival among 48 cases in group C. 

It may be presumed that the tumors covered by Jewett’s report were moic 
Acious than those covered bj-^ the Colby and Kerr report. It is impossible to knov 
from such reports just what may have been the exact character of the tumors 

2 PolhY F.H. and Kerr, W. S., Jr.; Carcinoma of bladder; Evaluation of total oystcctom) 
and other methods of treatment. New Eng. J. Med,, 244: 504-506, 1951. 
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with wliich ilicy aio coiicoiiuhI. It ni:ty he Nii<l in a K'-ncial way ihn icMill^ 
reported in Uu'^ two papot.- am iopic«-n(alive of f;eneial e\peiieiiee in dealinp 
with i)ail Idadder tiimm-; the e(wn]iaiatively had and tiie \eiy Itad. 

lie'ult'of e\teneiation <»peiatuiU'au* not a\ailal)le. f iii’y will contain a nincli 
hiaher operative mortality and moilhdity than fioes with tlie piociainie heie dc- 
^(■Iihed. So-called ‘•aitilicial hladdem” mad<- with .>-ef:ment- of Itowel liave not 
wvvndedeWvtvolyve indv.danee. and from the standpoint of tnmoi evtiipation aie, 
ofeour-e, subject to the same faults as cystectomy willi ineterosigmoidostomy. 

The mo-t desirable svnsiieal tiealmiml of infilllaliiifi < aicmoina of the bladder 
should eradicate th(“ neojilasm ami pi(‘'i‘i\e noimal bladdiT function as nearly 
as po"ible. 

Vena ea\a lination is not new . Some of llieeaihcst libations weie made incident 
to its injury during neiihieetoiny. Pleasants,- in a leiifitliy leview of S c:ises of 
eaval liuation or excision math' iiie\ions to P.tll, stated tlnit death icsiilted in 
only two of the patients, ^■en!l ca\a Imation is now commonidace in the modem 
treatment of tlnomho-embohc disease. 

The truly m!issi\(. electrocoamihilioii peiimtted by cava lipition aci-omplishes 
mmh more than van be aeeompUshed by any form of extiipation piesenlly feasi¬ 
ble hy dissection, and tit thestime lime pies(>rves vesietd fimetion- nhieli is lost 
hv eysteetomy. 'I'lie re'iilts oblainetl b.v the metlmd described tire eneomafiinfi in 
thc-e eases of heietofore prtietietdl.v inojieridile noojilasm. 

St \t\t\UY 

-V method of snruietd treatment of deepl.v iiililtitilinK. extensive and mtilipianl 
bladder tumor.' bymas'ivc electroeotifinlttlion combined with lifitition of llte vcnti 
eava as a prophyltietie metisnre to pievcnt jmlmontirv emliolism is described. 

Ihe rosnlts to dtite in 10 etiscs of .sueli neo])lasms subjected to tliis foim of 
treatment arc described. 


I’VUl’Ost; \ND CONCIAXSION 


The purpose of this presentation rc.‘5t.s \i])on the ehmaetor of the neojdasm in 
these ten eases. All of them wcic of the most vieionssort. In none of them, sub¬ 
jected to former mothod-j of ojieratioii, would thcic liavc been jirospcct of any¬ 
thing but fatal outcome within a .vear or so. The mimbcr of eases and dmafioii 
of time since operation are entiiely too limited to waiianl a secure appraisal. A 
long period of time would be icqnircd for n.s alone to accomplish that and even 
then conclusions would be based on a not convincing number of cases. 

We present at this time a new depaiturc, and possibly a new hope, in this 
most disillusioning field of iirologic efTort for the purpose of piompting others to 
put it to trial to the end that with the least possible delay its merit mav be ac- 
curateh" appraised hy large experience, 
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Urologists ^^4lo deal with cancer of the bladder are appalled at the fatal out¬ 
come of the disease. This, in spite of improvement in the techniques for endo¬ 
scopic removal, loop electrode excision through the open bladder, regional 
resection and cystectomy, combined with the use of palliative measures: ad¬ 
ministration of hormones and radiation therapy. Recent observations have 
confirmed the fact that fixation of the bladder due to invasion of the wall is a 
valuable criterion as to prognosis-—indeed of greater prognostic significance than 
the size, location or grade of tumor malignancy. There seems to be a definite 
relation between urinary retention and the spread of bladder cancer; therefore, 
when '^msical neck obstruction is encountered, it should be corrected at once. 
We should educate the laity as to the possible connection between hematuria 
and carcinoma of the bladder, and continue to impress upon the general profes¬ 
sion the importance of a cj'^stoscopic examination when hematuria is encountered, 
as all bladder tumors can readil}'' be diagnosed by cystoscopi’’ even in their 
earliest stages. 

The advantage of cystectomj’', wth diversion of the urinarj’’ stream b}’’ uretero- 
sigmoidostom}^ or cutaneous ureterostomy, has not been evaluated. Although 
improvement of technique has lowered the mortality rate, the greater majority 
of patients rvho survive, die either of the effects of the operation (renal stasis, 
infection and uremia, or suffer from electrolyte imbalance with subsequent 
acidosis) or recurrence of cancer. The radical operation of exenteration consisting 
of block removal of the organs within the pelvis, along Muth the bladder is a 
drastic procedure that carries a high mortality rate and certainly is not accept¬ 
able to many patients. 

Tins report consists of a review of 104 patients treated at St. Mary’s Hospita 
between 1942 and 1952. 


CASE REPORT 

Mr. AI. K. (cook, age 68, case No. 16952) entered St. Mary’s Hospital on Ma) 
14, 1951, complaining of dull left lumbar pain and urinaiy frequency of 3 uee 'S 
duration. Dr. Stephen Erlach, the referring physician, had encountered bloo 
and tumor cells in the urine, suspected bladder or prostatic cancer and sent ic 
patient to us for diagnosis and treatment. . 

Laboratoiy findings Avere essentially normal except that the urine containe 
albumin, eiythrocjRes and leukocytes; blood examination within normal limits, 
and the Wassermann test negative. Cy’-stoscopy on May^ 15 revealed a large, 
sessile, nodular, necrotic mass iiiAmhung the light base of the bladder. An oi 
structing prostate and nodules of tumor tissue rvere seen on all four quadrants 

Read at annual meeting, Western Section, American Urological Association, Pasadena, 
Calif., iMay 22, 1952. 
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, . -Ij retrograde uretcropyeloprani aiwl cystopram revealing filling defect in base of 

oladuer duo to fixed, advanced adenocarcinoma B, retrograde ureteroinclograni showing 
niarkod displacement to midlinc of loner right ureter due to largo metastatic retroperitoneal 
lymph node 12 by 5 cm. C, rcchcck retrograde ureteropyelogram showing midiportion of 
ight ureter no longer displaced, due to disappearance of metastatic node following radia¬ 
tion therapy (4050r). D, retrograde cystogram revealing normal bladder eontour following 


peritoneal, oval-shaped, fixed lymph gland, 12 by 5 cm., was palpated in the 
right lower abdomen. Retrograde ureteropyelography revealed that it had dis¬ 
placed the ureter to midline (fig. 1, .4 and B). An x-ray of chest and osseous sys- 
fem was negative for metastases. We realized that we were dealing with advanced 
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Urologists who deal with cancer of the bladder are appalled at the fatal out¬ 
come of the disease. This, in spite of improvement in the techniques for endo¬ 
scopic removal, loop electrode excision through the open bladder, regional 
resection and cystectomj’-, combined with the use of palliative measures: ad¬ 
ministration of Iiormones and radiation therap^n Recent observations have 
confirmed the fact that fixation of the bladder due to invasion of the wall is a 
valuable criterion as to prognosis—indeed of greater prognostic significance than 
the size, location or grade of tumor malignancjn There seems to be a definite 
relation between urinary retention and tlie spread of bladder cancer; therefore, 
when vesical neck obstruction is encountered, it should be corrected at once. 
We should educate the lait 3 ’- as to the possible connection between hematuria 
and carcinoma of the bladder, and continue to impress upon the general profes¬ 
sion the importance of a cystoscopic examination when hematuria is encountered, 
as all bladder tumors can readilj'' be diagnosed by cystoscopy even in their 
earliest stages. 

The advantage of cystectomj’’, with dir'ersion of the urinarj’’ stream by ureteio 
sigmoidostomj" or cutaneous ureterostomj’’, has not been evaluated. Althougi 
improvement of technique has lowered the mortality rate, the greater majon > 
of patients ■who survir^e, die either of the effects of the operation (renal stasis, 
infection and uremia, or suffer from electroljde imbalance with subsequen^ 
acidosis) or recurrence of cancer. The radical operation of exenteration consis nL 
of block removal of the organs within the pelvis, along with the bladdei is a 
drastic procedure that carries a high mortality rate and certainlj'^ is not accep 
able to many patients. ^ . , 

This report consists of a rerdew of 104 patients treated at St. Mary s ospi ‘ 
betrveen 1942 and 1952. 

CASE REPORT 

Mr. M. K. (cook, age 68, case No. 16952) entered St. Marj^’s 
14, 1951, complaining of dull left lumbar pain and urinarj'^ frequencj’ o j 

duration. Dr. Stephen Erlach, the referring phj'-sician, had {l,c 

and tumor cells in the urine, suspected bladder or prostatic cancer an 
patient to us for diagnosis and treatment. . pQ,jtaiiied 

Laboratory findings were essentiallj’’ normal except that umifs, 

albumin, erj^throcjTes and leukocjHes; blood examination within 
and the Wassermann test negative. Cjmtoscopj’’ on Maj’ 15 rer ea e 
sessile, nodular, necrotic mass involving the right base of the bla • 
structing prostate and nodules of tumor tissue were seen on all fon* T’ 
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Read at annual meeting, Western Section, American Urological Associa i , 

Calif., May 22, 1952. 


464 



CAHCIXOMA OF BLADDFIl 


407 


The patient lias gained 13 pounds in weight, is symptom free, and his urine 
no longer contains blood cells. Periodic 3-month physical examination, including 
cystoscopy, revealed no recurrence of cancer. 

DIAGNOSIS 

During the past 10 years, 25 per cent of the 101 cases seen were in the last 
stages of cancer, at which time current treatment was of little avail. Although 
excretory urography may reveal the advanced case, cystoscop}' is the best 
method for the detection of early cancer, as it not only establishes the pre.‘^ence 
of cancer, but gives an idea as to the type of tumor, its size and location, degree 
of malignancy, and is an index as to treatment to be employed. The detection of 
malignant cells in the urine (Papanicolaou) is of great importance in diagnosis; 
however, the absence of cancer cells in the urine does not rule out bladder 
carcinoma. 

Jewett and Strong have shown that the depth of penetration of the muscle 
wall is a most valuable prognostic sign of potential curability; more important 
than size, type and location of bladder cancer, or degree of malignancy revealed 
by histological study. Infiltration of the bladder wall is determined in carrying 
out bimanual examination, best under anesthesia, by which the hard, fixed rub¬ 
bery mass is palpated. Cibert and Berben point out that it must not be confused 
with induration secondary to inflammatory processes of the bladder. 

In tumors situated near the ureteral orifice, careful intra^•enous and retrograde 
ureteropyelography should be made to rule out origin in the kidney or ureter. 


TKE-VTAIENT 


In treating tumors of the bladder eveiy patient presents an individual prob¬ 
lem and the procedure depends upon whether the tumor is situated in the fixed 
base or in the distensible sphere making up the second and third bladder zones. 

The pedunculated papilloma, with its characteristic fronds, although fre¬ 
quently benign, responds readily to endoscopic fulguration, but confirming biopsy 
should be carried out. As these are potentially malignant, it behooves one to take 
proper measures to pre\’ent recurrence. The sessile mass, presenting central 
necrosis, is rather characteristic of malignant growth. It is interesting to note 
that the inflammatory polyp, common^' seen in the vesical neck and posterior 
Urethra, unlike polypi of the lower bowel, do not undergo cancerous degeneration. 

It'e favor transurethral resection for the earb’- tumor when it is situated on the 
fixed base or posterior wall of the bladder. In removing the tumor it is well to 
include 1.5 cm. of healthj^ surrounding bladder mucosa and thoroughly destroy 
the base bj' extensive electrocoagulation (16 cases). Larger infiltrating tumors, 
situated on the lateral, anterior and posterior wall in the second and third bladder 
zones including the fundus, i.e., the distensible portion of the bladder, are best 
treated by regional resection including the entire bladder wall and 2.5 cm. of 
surrounding healthy tissue (6 cases). 

esical papillomatosis has been thought to be due to virus infection. We advo¬ 
cate the liberal use of phenol, glycerine and alcohol at the end of open operation 
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carcinoma infiltrating the bladder wall, and elected to carr}’’ out endoscopic 
resection, hormone and radiotherapj'". 

On h'laj’ 23, the sessile mass, weighing 8 gm., ivas removed, including 1.5 cm. 
of healtly^ surrounding tissue, and the base thoroughly fulgurated. Histologic 
studj’’ rei'ealed adenocarcinoma (fig. 2, A). The patient was placed on dail)' 
doses of 25 mg. of dietltylstilbestrol. Dr. Charles Capp administered two courses 
of deep x-raj"^ therapj’^: 2100r (air), size portals 20 bj^ 20 cm., over the right 



Fig. 2 A, photomicrograph of bladder tumor showing poljToid adenocarcinoma, qu'te 
cellular, with definite glandular pattern (grade 2 ma]ignancyj. B, section of small, 
area on vesical neck removed 6 months after treatment Note low grade innamm 
changes of bladder tissue covered with squamous epithelium, but no eviden 
mahgnancjL 


abdomen, and 1950r (air) over posterior right pelvis, from May 28 to August 1 , 
vdth one month intermission. 

The indurated areas in the pelvis associated with the prostate, and the Iarg6 
retroperitoneal brniph node disappeared, and 6 months later recheck ureteropye 
lography showed that the mid-portion of the right ureter was no longer 
placed, and cj^stography revealed normal bladder contour (fig. 1, C and D)- 
small sessile area on the right anterior quadrant was resected on November , 
and histologic stud 3 ^ reimaled low-grade inflammatorj^ changes of the tis^ie 
covered with squamous epithelium, but no evidence of malignanci’’ (fig- 2, )■ 
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and Borzone are of the opinion that trauma following mechanical action due to 
compensatoiA' muscular elTort to evacuate retained bladder urine lowem resist¬ 
ance to carcinogenic factors, thereby activating a latent predisposition to the 
formation of cancer. 

Radiation (hcrapij. We prefer radiation therapy as an adjunct to surgical or 
transurethral removal, and have used radiation prior to partial cystectomt in 
order to seal lymphatic channels, thereby lessening the danger of spreading 
cancer cells during manipulation at time of operation. 

It is of particular value in the treatment of papillomatosis, papillary carcinoma, 
and questionable in dealing with leiomyosarcoma and epidermoid carcinoma. 
Costolow reported 24 cases of papillary tjqtc of tumor, of which 33 per cent sur¬ 
vived 5 years after treatment. 

In 2 of 24 cases treated by radiation therapy, radium was inserted through the 
open bladder. We did not use radon sectls or radioactive isotopes. Following x-ray 
therapy the unpleasant sequelae of cystitis seem to be less. The observations of 
Holmes, et ah, in the use of supervoltagc. 1.000.000 kilovoltage, in bladder cancer 
offers some promise. 

Hormone ihcrapij. Shortly after 1942. when orchiectomy and stilbestrol therapy 
were successfully used as an additional means in combating prostatic cancer, it 
was applied in the treatment of malignant tumors of the bladder. 

In our series of 104 cases, bilateral orcliiectomy had little effect in the amelio¬ 
ration of 2 hopeless advanced cases of bladder carcinoma. We now include the 
use of estrogen therapy as an adjunct to surgical removal, giving 2-5 mg. stilbes¬ 
trol daily. We have fotuid it to be of particular value in tumors situated near 
the vesical neck in the male. 


AX.VLYSIS OF C.^SES 

In re\'iew of our 104 cases, SO per cent of the patients were between the fifth 
and seventh decades of life, the youngest being 37 and the oldest S2; 67 males 
and 37 females. 

Sixty-nine of these patients presented papillary growth of which IS were 
benign papilloma, 33 papillary carcinoma, 17 transitional cell papillary carci¬ 
noma, and 2 papillomatosis. We have treated mnnerous poh-ps of the bladder, 
and have never observed them to become malignant. 

Of particular interest is ^Irs. B. F. (aet 60, case Xo. 892112), repeatedly re¬ 
lieved of recurrent papilloma by fulgiuation, in whom highlx* mahgnant papillary 
carcinoma developed 10 years later, to which she succumbed, substantiating the 
theoiA- that recurrent papilloma is often of higher malignancy than the original 
gromh. ^Irs. C. C. (aet 75, case Xo. 21675) was successfully relieved of papUlarv 
carcinoma of the fundus of the bladder in 1944, and 5 years later, ui making the 
periodic check-up, two small white nodules were noted, which proved to be 
malacoplakia rather than original growth. 

Thirty-one cases of carcinoma were encountered; 7 transitional cell, 3 epider¬ 
moid, 3 squamous cell, IS adenocarcinoma. In 3 cases adenocarcinoma was 
secondarx- to carcinoma of the sigmoid and 2 succumbed within a year. There 
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in order to prevent the spread of cancer cells (ICirwin). We have not used podo- 
ph 3 dlin in the treatment of papillary tumors. 

When the tumor involves the ureteral orifice, the ureter is transplanted in an 
adjacent portion of the bladder ivall. This was successfully carried out in a case 
(No. 164726), and the patient is liiung and well after 7 years with no evidence 
of recurrence of papillary carcinoma and no sign of renal stasis. 

Another patient (No. 152292) underwent regional resection for papillary car¬ 
cinoma with extensive inimh^ement of the left lower bladder wall. The sclerosis 
that took place in healing following operation, obliterated the lower ureter, 
resulting in stasis and consequent abscess formation of the kidnejc This was re¬ 
lieved bj’^ nephro-ureterectomy. When the lower ureter is involved and when the 
kidnej’- is destroyed bj'^ back pressure, or an infectious process, we do not hesitate 
to carrj^' out complete nephro-ureterectomjn 

In dealing with infiltrating tumors near the vesical neck we have used trans¬ 
urethral resection with extensive electrocoagulation of the base. In recent years 
the mortality rate of total cystectomy has been lowered due to improvement in 
technique and the liberal use of blood transfusion. Thus, the debilitated elderly 
patient, usuallj^ in the sixth and seventh decades of life, has a more reasonable 
chance of surviidng. (Leadbetter, Marshall, Thomas.) Improvement in the tech¬ 
nique of uretero-intestinal anastomosis, including careful appro.ximation of the 
mucosa of the ureter to that of the bowel, has lowered the incidence of stricture 
formation at site of implant. We thus prevent subsequent dilatation of the ureter 
and kidnej'- pehds, which often produced stasis, resulting in infection and uremia. 
In patients presenting greater risk, diversion of the urinary stream is made by 
cutaneous ureterostomyL 

In a recent personal coramunicatiou, Earwin stated; “My onlj'^ advice is not 
to avail jmurself of this terrific operation of transplantation of the ureters, 
cystectomies, prostatectomies and vesiculectomies rvhich are herculean tasks. 
If the patient can stand it he usually^ gets well, but his life is shortened consider¬ 
ably. As these people are usually between 65 and 75 jmars of age, and not goo 
operative risks, it is a formidable undertaking.” McCarthy belieims that t e 
general ran of vesical tumors are amenable to conservative or semi-radical tieat 
ment and he is surprised that there is a tendency to suppress all methods ess 


radical than cj^stectomy. 

One must realize that we are dealing with patients in the latter decades o 16 
and many are poor risks for the extensive intervention of cystectomy wit i an 
operative mortalitj^ rate \mrying from 11 to 27 per cent. The greater percentage 
of those who survive die either from later effects of the operation, i.e., aci osis, 


infection, urinary stasis, uremia, etc., or from recurrence of cancer. 

We have observed 7 cases in which there was no recurrence of tumoi a e 


the removal of bladder neck obstruction. , 

We now make it a practice, meticulously^ to relieve concomitant vmsical nec 
obstruction earlyq as we believe that there is less recurrence of bladder cancer 
following this procedure. Apparently, the back pressure resulting from stasis 
favors the action of carcinogenic urine substances on bladder mucosa. Trabucco 
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nodes follomiig transurethral resection, correction of bladder neck obstiuction, 
radiation and hormone therapy. 

The cystoscopic picture is still the most accurate guide in diagnosis and treat¬ 
ment. Cystography is a valuable aid in localizing the larger growths in the dis¬ 
tensible portion of the bladder. 

Extent of infiltration of the bladder wall, and the amount of necrosis, are the 
most valuable prognostic signs. One must i\ot confuse fixation resulting from 
inflammatory' disease with that due to cancer. 

We emphasize the importance of early correction of concomitant vesical neck 
obstruction as recurrence of tumor is less following this procedure. e advocate 
the more general use of radiation therapy, not only as an adjunct to surgical or 
transurethral removal, but also preoperatively, before open operation, to pre¬ 
vent spread of cancer through the lymphatics. 

4-50 Sutler St., Sai} Frauciaco S, Calif. 
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were 4 less common tumors noted: hemangioma 1; leiom 3 ’-osarcoma 1; and 
malacoplakia 2. All cases of epidermoid type of carcinoma, as well as that of 
leiomyosarcoma had infiltrated the bladder wall when first seen, and succumbed 
ndthin 2 jmars. 

Forty were treated by cj’^stoscopic fulguration, 16 by transurethral resection 
and extensive fulguration of base of tumor, 24 by electric loop resection through 
the open bladder, 3 bj'- fulguration through open bladder, 2 b}" implantation of 
radium through the open bladder, 6 b 3 '^ segmental resection, and 5 63 '^ cystectomy 
including ureterosigmoidostom 3 ’’, 1 including radical prostatectomy and seminal 
vesiculectom 3 L In 9, the disease was so far advanced that palliative measures 
were emplo 3 md: c 3 "Stectom 3 '^ in 2 , bilateral cutaneous ureterostomy in 1 , bilateral 
orchiectomy 2 , catheter drainage 1 , radiation therapy 1 , and no treatment 2 . 
Unfortunatel 3 ’’, these patients were in the last stages of cancer and nothing was 
achieved except to alla 3 '^ suffering and prolong life for a short time. 

In 6 , complete ureteronephrectomy was performed either for obstructive in¬ 
fected h 3 ’^dronephrosis or an involvement of the lower ureter 63 ’^ cancer. 

Nineteen of the 104 cases succumbed postoperativel 3 ^, or within a few months 
after leaving the hospital. These were desperately ill patients in advanced stage 
in which heroic methods were carried out too late. Two succumbed after tota 
C 3 '’Stectom 3 '- and ureterosigmoidostom 3 '^, 1 after cystoscopic fulguration, 7 after 
removal through the open bladder, in addition to the 9 patients, noted above, m 
whom the palliative measures were employed. Of interest is one patient v 0 
died from cerebral metastases of transitional cell carcinoma. Patients presenting 
extensive necrosis and fixation due to infiltration of the bladder wall, reveale a 
bimanual examination, had a poor prognosis. The greater majority of t ese 
cases succumbed shortl 3 ’- after treatment. 

In contrast were the 15 cases in which meticulous surveillance was carrie ou . 
examination of the urine for blood and cystoscopy every 3 to 12 months, ena m 
us to immediately attack recurrent lesions and add radiation and hoimone 
therap3L 

The survival in these was: 1 case, 15 3 'ears; 2 cases, 14 3 mars; 1 case, 8 
2 cases, 7 3 mars; 2 cases, 3 years; 3 cases, 1 3 '’ear; 2 cases died 3 and 5 yeais ^a^er 
from other causes—no recurrence of cancer; 1 case died 1 year later from ei 
myosarcoma; 1 case died 4 3 mars later from papillar 3 '^ carcinoma. 


SUMMARY 

One hundred and four cases of carcinoma of the bladder, treated between 19-12 

and 1952, are reviewed. . ., 

The high mortality rate (18.2 per cent) is due to the fact that in the majori^^ 
of these cases we were dealing with desperatety ill patients in the last stages ^ 
the disease. The survival rate was greater among those patients seen ’ 
whose treatment vms augmented by relief of bladder neck obstruction, ra la m 
and hormone therapy; and also, by surveillance at regular intervals. ^ ^ 

A case is presented in which there was remarkable regression of advance^ 
bladder cancer as well as disappearance of metastatic retroperitoneal y'^P 
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RHABDOMYOSARCOMA OF THE BLADDER: REVIEAV AND REPORT 

OF A CASE 


HERMAN I. RIDDELL and HAROLD G. KUDISH 
From the Department of Urology, Childrens Hospital, Los Angeles, Calif. 

Rhabdomj'^osarcoma is among the most infrequently occurring tumors of the 
bladder. Except for osteogenic sarcoma and chondrosarcoma, it is the rarest 
tumor to be found in this organ. The confusion which exists in the literature 
relative to histopathologic classification makes it difficult to ascertain the true 
incidence of this entit 3 \ Some of the more undifferentiated tumors described as 
round or spindle cell sarcomata maj”- represent rhabdomjmsarcoma. 

In a comprehensive review of the literature, Crane and Tremblay reported 
151 various tj’^pes of bladder sarcomata up to 1943. Kretschmer, in 1947, docu¬ 
mented only 15 cases of rhabdomjmsarcoma from the literature, to which he 
added his own case. Since that time four additional cases have been reported. 
The rarity of this tumor has prompted us to report a recent case of rhabdomyo¬ 
sarcoma of the bladder which we believe to be the twenty’^-first case in the litera¬ 
ture. 


CASE REPORT 

D. H. No. 51936, was a white male infant, aged 26 months, first seen at Chil¬ 
drens Hospital in iMay 1951. Two months earlier he sustained a minor blow to 
the suprapubic region. Painless hematuria i-ecundng at intervals was note . 
Cessation of gross hematuria rvas followed by persistent microscopic hematuria. 
An excretory urogram done elsewhere was normal. Phj^sical examination uas 
entirely normal, the only positive finding being erythrocytes in the urine. Cy'sto- 
scopic examination revealed a large, lobulated, grajdsh-rvhite mass in the anteiior 
vertex of the bladder. Ifisualization was difficult but it appealed to be old throm 
bus. Cystogram (fig. 1, A) revealed a large filling defect corresponding to t le 
mass seen at cystoscop 3 ^ On the assumption that the mass was old thrombus, a 
bladder was irrigated with 5 per cent Caroid solution for 3 daym. A repeat cysto 
gram was unchanged. Three months following the original injury cystotomy " 
done. The bladder was filled vuth grape-like, ymllow, gelatinous masses. A 
pedunculated, firm, smooth mass occupied the right base of the bladder near 
trigone. Several biopsies were taken. The postoperative course was uneven 
Biopsy slides were sent to the Armed Forces Institute of Pathology' vheie 
diagnosis of rhabdomyosarcoma of the bladder was confirmed. Lack of co-ope>a 
tion on the part of the parents considerably delaymd definiti'i'e surgery'. Duru'D 
this interval of 7 weeks the tumor had grow'n out of the cy'stotomy' wound ui a 
fungating mass. Excretory urography revealed development of slight uieteiec 
tasis and pymlectasis on the right with increase in the size of the filling defect m 
the bladder (fig. 1, B). On August 16, 1951, total cy'stectomy', pelvic 
enectomy', and ureterosigmoidostomy' were performed. The microscopic repo' 
by' Dr. John Schaefer was as follows (fig. 2): “The tumor cells are characterize^ 
in many' areas by moderately enlarged, elongated nuclei, together with abun an 

Read at annual meeting, yy'estern Section, American Urological Association, Pasaden., 
Calif., May 21, 1952. 
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musciilaris layer, however, areas of invasion of Ihc muscle are noted. In .some 
areas considerable space exists between individual tumor cells due to the my.\o- 
matoid tendencies of some portions of this le.sion. A few lai'ge giant cells are .seen; 
no cro.ss striations are noted in the muscle cells. The tumor has distinct polypoid 
and myxomatous qualities. Three of the pelvic lymph nodes contain tumor, but 
.sections of the prostate show no tumor,” 

d'ho patient tolerated surgei'y veiy well. Hypopotassemia developed on the 
fifth day, as demonstrated by electrocardiogram and scrum levels, but this was 
promptly corrected by parenteral administration of potassium chloride. Acidosis 
was not a problem following surgery. Radiation therapy was started on the 
twentieth day postoperatively and a total of 2400r was given. The patient was 
di.scharged to the Out-patient Department with all wounds healed. 

Follow-up studies revealed normal blood chemistry on repeated e.xaminatioiis. 
Excretory urography revealed .slight pyelectasis on the right with normal sil¬ 
houette on the left. On January 15, 19.52, the patient was well so far as exam¬ 
ination could determine. One week later, however, re-admi.ssion was neccs.sary 
becau.se of marked a.scile.s. Paracentesis resulted in the removal of 3120 cc of 
hazy, straw colored fluid. Radio-active chromic phosphate, in a dose of 43 
millicuries, was introduced into the peritoneal cavity to inhibit the development 
of ascites and make the patient more comfortable. One month later the a.scites 
had not recurred. At the time of this report, ascites has returned and the child’s 
condition is deteriorating rapidly. 

DISCUSSION 

The contrasting incidence of .sarcoma and carcinoma in early life is striking. 
Pack and LaFevre found .sarcoma to be 22 times as frequent as carcinoma m 
patients under 25 years of age. If all ages arc included, the incidence of carcinoma 
is nearly 9 times that of sarcoma. Campbell states that there is no authenticate ^ 
case of carcinoma in the very young. From the abstract of cases previous j 
reported (table 1), it is apparent that rhabdomyo.sarcoma is predominantly seen 
in males in the approximate ratio of 4:1. This ratio coincides with the incidence 
noted in the entire group of bladder sarcoma reported by others. Significant), 
15 cases occurred in patients under the age of 10 years with 12 cases actua ) 
under 2 years of age. The remaining cases occuri’cd one in each decade from age 
23 to age 69. , 

The classical triad of suprapubic pain, hematuria, and disturbances in mic mi 
tion was the symptomatology most frequently associated with rhabdomyosai 
coma of the bladder. Descalopoulous found hematuria to be an inlrcquent pic 
senting symptom. However, in the majority of cases it is noted during some 
period of the di.sease. A palpable .suprapubic mass which fails to di.sappear o 
lowing catheterization is of further diagnostic value. Excretory urogiam or 
cystogram may reveal the typical filling defect in the bladder. With extension o 
the tumor mass and encroachment on the ureters, hydronephrosis and i) 
ureter may appear. Deming’s casein 1924 was the first to be diagnosed by cys os^ 
copy. Because of the classical gross appearance of the tumor, cystoscopy s >0^'' 
suggest the diagno.sis of sarcoma. 
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\\JiAT IVIAKES THE PROSTATE GRO■\^' 


W ILLIAM WALLACE SCOTT 

From l!ic.fames Buchanan Brady Urological Inslilutc, Ihc Johns Hophins Hospital, 

Baltimore, Md. 


It is a great privilege and pleasure to be here at the meeting of the Western 
Section, and first I rvish to thank those responsible for my invitation. Ha\ing 
familiarized myself with the list of distinguished men who have preceded me as 
Robert V. Day lecturers, I approach my assignment with considerable appre¬ 
hension and humility. 

My age prevented me from knowing Dr. Robert ^’erne Day, chemist, surgeon, 
urologist. profe,ssor and pa.st pre.?ident of the M estern Section, whose untimely 
death occurred on April 30, 1939. Yet from what I can deduce from his biographj' 
and writings, I am sure that association with him would have been most pleasur¬ 
able and profitable to me, particularly profitable in ideas concerning the mecha¬ 
nisms of action of the male se.v hormones. 

You of the Western Section nill recall that the last article he wrote for the 
Journal of Urology and which appeared therein in the Februarj" 1939 issue was 
entitled ‘‘Male Sex Hormone Therapy.”' In .spite of the expenditure of large 
sums of money and the time and effort' of many, few truths have been added to 
what he wrote then. In spite of leads which were inviting and re.sults which were 
encouraging he wisely recognized that, “Hormone therapy is in no sease to be 
coasidered a substitute for surgical relief in major prostatic obstructions, [and] 
in true hjiDertrophy, it is a mistake to resort to anj' type of surgical relief until 
the so-called false capsule is well formed, that is to say, until it is ripe, so to 
speak, just as we remark in speaking of cataract. The reason for this, when a 
premature enucleation is performed, is that a ragged prostatic bed is left, and 
prolonged or permanent post-operative urinarj- irritation [or recurrence] ensues. 
If, on the other hand, tran-surethral resection is performed, the residual prostate 
is eventually almost .sure to undergo marked hj'pertropliy and nece.ssitate further 
surgical relief. The so-called prophjdactic resection is a misnomer, is emdence 
of bad .surgical judgment and approximates the .supreme error.” We would do 
well to recall these prineiple.s today. 

His optimism was illustrated by the following: “Indeed it is risky to venture 
an opinion as to what will be the true field of male sex hormone therapj' until 
the collective e.xperience of clinicians and re.search scientists (over a period of 
perhaps 10 to 2.5 years) has filled many now empty gaps in our knowledge. Never¬ 
theless, the present status of our knowledge warrants a prediction that its thera¬ 
peutic potentialities are enormous in both men and women.” 

My .subject is, “What iMakes the Prostate Grow.” To be consistent with the 
facts, the Vesting of the title .should have included a question mark at the end. 


V. Day Lecture read at annual meeting, Western Section, American Uroloe- 
Pasttdena, CaliL May 20, 19.52. Read in part at 19.52 annual meeting of 
-'tid-Atlaniic section, American Lrological Association and at the 1952 annual meeting of 
-tmencan .Association of Genito-Urinarv Surgeon-s. annual meeting ot 

= Day, R. V.: J. Lrol., 41: 210, 1939. 
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M'olfEan duct to its vesico-urethral destination. Hunt and others feel it reason¬ 
able to believe that rhabdomyosarcoma may arise from the normally present 
striated muscle elements in the anterior aspect of the prostate and the sphincter 
of Henle. Based on a study of four museum specimens, Shattock was of the 
opinion that Amgrant sarcoblasts which had become displaced beyond their 
usual deeper limits into the subepithelial tissue of the bladder gave rise to 
rhabdomyomas. The latter two h 3 '-potheses, however, fail to explain the occur¬ 
rence of rhabdom 3 ’'Osarcoma in the dome of the bladder as reported hy both 
Kretschmer and hleisel, et al. 

The prognosis with rhabdom 3 msarcoma of the bladder is extremely dismal 
as reflected by the results of treatment in the cases reported. All cases occurring 
in infants and children terminated fatall 3 '^, the longest period of survival being 
18 months from the time of diagnosis. Two cases in adults with the tumor con¬ 
fined to the dome of the bladder survived four 3 mars and seventeen months 
respectivel 3 '’ following segmental resection of the bladder. The latter case revealed 
no evidence of tumor at autops 3 ’^ following death from an unrelated cause. 

The spread of this tumor is b 3 ' direct extension rather than 63 " distant blood 
borne metastases. It would appear, therefore, that earl 3 '^ radical surgery offers 
the treatment of choice. With the continued improvement in technic of C3'stec- 
tom 3 ’’ and uretero-intestinal anastomosis, it is felt that earlier diagnosis vill 
facilitate recovery b 3 ^ emplo 3 ’-ment of these methods. Where the tumor occuis 
on the dome of the bladder, in the older age group, wide segmental resection 
appears to give satisfactoiy results. 

SUMMARY 

The twenty-first case of rhabdomyosarcoma of the bladder is reported. 

The clinical features, diagnosis and patholog 3 ’' are briefly discussed. 

The early diagnosis is stressed and early radical surgeiy is recommended. 

2010 Wilshire Blvd., Los Angeles, Calif. (H.I.R.) 


REFERENCES 

Campbell, jM. F.; Clinical Pediatric Urology. Philadelphia: tV. B. Saunders Co., 1951- 
Crane, A. R. AND TREiMBLAY, R. G.: Ann. Surg., 118: 887, 1943. 

Deming, C. L.: Surg., Gynec. & Obst., 39: 432, 1924. 

Fister, G. M. and Lung, A. J.: J. Urol., 66: 401, 1951. 

Henry, G. W.: Am. J. Roentgenol. 62: 843, 1949. 

Kirsch, E. F. and Gasser, G. 3V.: J. Urol., 61: 517, 1944. 

Houette, C.: Ann. d’anat. path., 6 : 267, 1929. 

Hunt, R. W.- New A'ork State J. Med., 43: 513, 1943. 

Khoury, E. N., and Speer, F. D.: J. Urol., 61: 505, 1944. 

Kretschmer, H. L.: Arch. Path., 44 : 350, 1947. 

Mackenzie, D. W., and Chase, H.: J. Urol., 19: 315, 1928. 

Meisel, H. j.: Personal communication. 

Meisel, H. j., Heath, 3V. H. and Miller, J. M.: J. Urol., 61: 525, 1949. 

IMinschin, E.: Brit. M. J., 2: 94, 1947. 

hloNCKEBERG, J. F.: Vircliows Arch. f. path. Anat., 187: 471, 1907. 
hloNSERRAT, J. L. AND Garcia, H. E. : Hosp. Argent., 3: 856,_1933. 

Pack G. T. and LeFevre, R. G.: J. Cancer Research, 14: 167, 1930. 

Ratliff, R. K. and Valk, L.: J. Urol., 42 : 559, 1939. 

Shattock, S. G.: Proc. Roy. Soc. Med., Ill: 31, 1910. 

Uhlmann, E., Grossjian, A. and Calvin, J. K.: Ann. Surg., 109: 624, 1939. 
Vbrmootbn, V.: J. Urol., 42: 126, 1939. 

Y^Tond C. H.rBrit. M. J.,2: 551, 1948. 

Welfeld, j., Hill, L. and Hillebrand, J. G.: J. Urol., 36: 150, 1936. 



479 


WHAT MAKES PROSTATE GROM? 


300 gm. control rat^. intact and fed nomialiy. the prostate gland -weighs sonne 
600 mg. Five weeks after castration, rats of the same age, strain and -weight and 
fed -with the same food, group B. have prostate-' Mhich tveigh le.*^ than .50 mg. 
A profound atrophy ha= occurred, and histologically this atrophy include.^ both 
fibromuscular and epithelial elements, 

Slide 2 [fig. 1"] prefaces slide 3 and show's a diagram of a prostatic fistula in 
the dog which permits a study of pro=tatic secretion, a function of the prostate. 
In slide 3 [fig. 4.'] we see that castration t-irtually abolishes prostatic secretion 
even under para.'Mmpathetic .stimulation. Histological studies of such castrate- 
fistula preparations show atrophy of all element.^. 

Let us ask ourselves the obvious question: What have we eliminated from the 
bod}' when we have removed the testes? The answer is less obmous. 


TES'nCtX.iR nOP-MO.VES 


Somewhat over 100 years ago Berthold.^ on the ba.=is of transplantation e.X' 
periments in the cock, presented e\'idence that the testes exert decided effects on 
the organism through the blood stream independent of established nert'ous 
pathways. Since then, tremendous energj' has been e.xpended on determining 
the nature of the hormones elaborated b.v the testis, the cells respon.sible for their 
production and the physiological actions of the hormones produced. 

Both ciy.stalline androgens and estrogens have been e-xtracted chemically 
from testicular ti.s.sue. This, how'ever, does not necessarily mean that both are 
made in the testis nor in the form in which they w'ere isolated. Several schools of 
thought e-dst currently with regard to the particular testicular cells re.sponsible. 
Thus, one school presents et'idence to support their belief that the interstitial 
cells of Leydig make both androgeas and estrogens;® a second, that androgens 
are made by the.=e .same cells but estrogens are made by tubular cells, most 
likeh' the .“iertoli cells;' a third, that whereas androgen i= most likely made by 
Leydig cells, e.strogen is formed outside the te.stis; a fourth, that the second hor¬ 
mone of the testis, although like estrogen, being w'ater-soluble is not identical 
'rith it. and most likely is formed by the tubules.^ This substance ha.s been 
named “inhibin.’' 


Several year.s ago our laboratory' investigated certain aspects of this particular 
problem, and briefly the results were a.s follows: 1) Sertoli cell tumors in do^ 
produce estrogen, and 2) the hpid content of the Le 3 'dig cell and .Sertoh cell 
change.s with age. 


First about the dog; Dr. Willard E. Goodwin.’ formerly not only my right 
hand but my left, observed that certain testicular tumors in male dogs were 
a.'isociated with sudden and marked feminizing changes. These dogs developed 
brea.st«. abdominal pigmentation and became .sexually attractive to other male 
fiog=. Their prostate^ were large and on section showed marked .squamous meta- 
pla.sia. The breasts on section showed marked cystic h.vperpla.sia .similar to that 

5^-5 ^ " ^ ’ Eichelbergor. L. and Wharton. J. D.. J. Exp. Med., 70: 

-Arch j .Anat , Phjsiol u wissensch Aled , 1S49 n ■!“> 

. laddock, W O and Xelson, VT O J. CHn Endocrinol., li: 769 1951 
; Bonbrone. M , Goodmn. W E and Scott, W W...J. Clin Endocrinol 9-570 lo'o 
•McCullaKh,D P. and-Walsh, E L Endocrinol . 19:’ 
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Understanding that ive don’t know precisely ivhat makes the prostate 
grow, I shall endea-\^or to outline what might be considered the present status 
of the problem and, if time permits, indulge in a little biological extrapolation. 

Most of the "work ivhich I shall report from our laboratory is principally the 
result of the efforts of our resident staff, my function being largely that of pro¬ 
viding a modern mammalian laboratory in which to work. Most of the work has 
been done in animals, and almost all of it concerns the effects of endocrine manip¬ 
ulation on prostatic size, histolog}'- and function. All has been done with the 
thought that in order to understand abnormal prostatic grondh in man we must 
first understand normal growth. 

During the normal course of events placental male mammals are born Mth 
prostate glands. During the last trimester, and for a short time after birth, 
distinct histological changes can be observed which include squamous meta¬ 
plasia and focal hyperplasia of fully differentiated epithelium. These changes 
occur at a time ivhen changes also occur in the breast, uterus and vagina of 
females, and it has been suggested that these changes are due to the action of 
gonadal hormones, deriimd either from the mother or from the fetal gonads under 
the stimulus of maternal gonadotrophic hormones. 

Shortlj'- after birth retrogressive changes occur, and it is not until the testes 
begin to elaborate their hormones that we again note changes in the size, his¬ 
tology and function of the prostate gland. 

Barring the occurrence of acute, subacute and chronic inflammation or the 
development of prostatic stones, few changes are usuallj’’ observed during the 
next two score years and ten. Thereafter, nodular hy^perplasia develops in most 
glands and carcinoma in many. To this author, wdth the evidence at hand, t e 
best working hj'-pothesis is that both benign hyperplasia and cancer of the pios- 
tate result from a disturbance of the ratio and quantity of androgens and esfro 
gens in these older men. 

Let us first e.xamine the eiddence for endocrine regulation of normal prostatic 
growth. 

THE EFFECT OF CASTRATION 

For centuries it has been known that castration, both in animals and 
results in profound changes in male accessories. That genius and tireless 
menter, John Hunter,- seems to have been one of the first to succinctly descu^^e 
the effects of casti’ation on prostatic size and functional capacity. Describing 
observations in the bull, he wrote; “The prostate gland, Cowper’s glan s an 
the glands along the urethra are in the perfect male large and pulpy> secie in^ 
a considerable quantity of slimy mucus which is salt to the taste; while 
castrate animal these are small, flabby, tough and ligamentous and have i 

secretion.” ^ 

This obsei'vation has been confirmed repeatedly iii man and in many sp 
of animals. Two examples follow: 

Slide 1 [based on data from table 1®] shows the prostatic weight respons^ 
young adult rats 5 weeks after castration. Referring to group A, we see t a 

; Himlpr John; In collected works, edited by J. F. Palmer, London, 4: 31, 

3 Grayha’ck. J. T. and Scott, W. W.; Endocrinology, 48: 453, 1951. 
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300 gm. control rats, intact and fed normally, the prostate gland weighs some 
600 mg. Five weeks after castration, rats of the same age, strain and weight and 
fed with the same food, group B, have prostates which weigh less than 50 mg. 
A profound atroph}’’ has occuri’ed, and histologicallj’’ this atrophj' includes both 
fibromuscular and epithelial elements. 

Slide 2 [fig. F] prefaces slide 3 and shows a diagram of a prostatic fistula in 
the dog which permits a study of prostatic secretion, a function of the prostate. 
In slide 3 [fig. 4'*] we see that castration virtually abolishes prostatic secretion 
e\'en under paras 3 'mpathetic stimulation. Flistological studies of such castrate- 
fistula preparations show atrophj’' of all elements. 

Let Us ask ourselves the obvious question; What have we eliminated from the 
bodj' when we have removed the testes? The answer is less obvious. 


TESTICULAR HORMONES 


Somewhat over 100 jmars ago Berthold,^ on the basis of transplantation ex¬ 
periments in the cock, presented evidence that the testes exert decided effects on 
the organism through the blood stream independent of established nerrmus 
pathway's. Since then, tremendous energj’’ has been expended on determining 
the nature of the hormones elaborated bj" the testis, the cells responsible for their 
production and the physiological actions of the hoi-mones produced. 

Both crystalline androgens and estrogens have been extracted chemically 
from testicular tissue. This, however, does not necessaril}’' mean that both are 
made in the testis nor in the form in which thej' were isolated. Several schools of f 
thought exist currentlj’- with regard to the particular testicular cells responsible. 
Thus, one school presents evidence to support their belief that the interstitial 
cells of Le 3 "dig make both androgens and estrogens;® a second, that androgens 
are made b 3 ’^ these same cells but estrogens are made b 3 ’' tubular cells, most 
likel 3 " the Sertoli cells;' a third, that whereas androgen is most likel 3 ’’ made by 
Le 3 ^dig cells, estrogen is formed outside the testis; a fourth, that the second hor¬ 
mone of the testis, although like estrogen, being water-soluble is not identical 
with it, and most likeb’' is formed b 3 '- the tubules.® This substance has been 
named “inhibin.” 


Several 3 mars ago our laboratory investigated certain aspects of this particular 
problem, and briefl 3 ^ the results were as follows: 1) Sertoli cell tumors in dogs 
pioduce estrogen, and 2) the lipid content of the Leydig cell and Sertoli cell 
changes with age. 

First about the dog: Dr. Willard E. Goodwin,” formerbr not onl 3 ^ my right 
and but m 5 '' left, observed that certain testicular tumors in male dogs were 
associated with sudden and marked feminizing changes. These dogs developed 
reasts, abdominal pigmentation and became sexually attractive to other male 
ogs. Their prostates were large and on section showed marked squamous meta- 
P asia. The breasts on section showed marked cystic hyperplasia similar to that 


5^3,1939^'"*’ H., Eichelberger, L. and Wharton, J. D.: J. Exp. Med., 70: 

Physiol, u. wissensch Med., 1849, p. 42. 

’ Ber^hrnn’ ^^clson, W. 0.1 J. Clin. Endocrinol., 11: 769, W51. 

11 ’ Goodwin, W. E. and Scott, 3V. 3V.: J. Clin. Endocrinol 9- 579 1949 

McCullagh, D. R. and IValsh, E. L.: Endocrinol., 19: 466, 1935 
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found in dogs experimentally given estrogen. Their urinaiy estrogens were high, 
and analj’^sis of the tumors themselves showed increased estrogen content. On 
section these tumors were composed almost entirel}’' of Sertoli cells, all sudano- 
philic. This caused us to wonder, as had others before us, if the Sertoli cell normall}’ 
produced estrogen. 

One j’^ear later mj"- former associate, Dr. Kenneth ]\'I. Lynch, Jr,,® taking a 
similar tack, began to stud}’- the lipid distribution in the cells of the human testis 
at all ages. He found that onlj’ two types of testicular cell accepted the fat stain, 
oil-red-0; the Leydig cell and the Sertoli cell. Independently the two of us graded 
the amount of fat present in these cells in 168 testes from humans ranging in age 
from 2 months prematnre to 84 years. The results of these estimations revealed 
that from pubert}^ to old age Leydig ceU lipid falls off and Sertoli cell lipid in¬ 
creases. In an independent study by Sargent and McDonald,*” the curve which 
they obtained when they plotted the number of Lej’dig cells per seminiferous 
tubule against age compared nicely w’ith ours for Le 5 ’^dig cell lipid and age. 

Of particular interest to us was the observation that no variation from the 
normal pattern was observed in either benign prostatic hyperplasia or cancer. 

On the basis of this -u’ork, and the work in the dog, it is tempting to assign 
estrogen production to the Sertoli cells, and to postulate that, Mth age, estrogen 
production exceeds androgen production. How’ever, the evidence is not con¬ 
clusive. Furthermore, solution of the problem by present histologic techniques 
does not appear possible, for histochemists are not yet in a position to identi y 


or localize the steroids of the testis. 

Unfortunately then, the nature of the internal secretions of the testis remains 
in doubt and probablj’ -udll until the steroid chemist turns his attention from e 
anal 5 ’-sis of dead tissue to the analysis of testicular effluent blood. Until sue a 
time as the nature of testicular hormones is determined, it is inaccurate to assign 
the effects of castration to only androgen wdthdrawal, as is commonly done. 


THE PHARMACOLOGIC ACTION OP ANDROGENS AND ESTROGENS 

This author has chosen to use the term pharmacologic rather than 
because, to date, rates of secretion of androgens or estrogens hai’e not ee 
defined. Initially, I -nush to emphasize that the pharmacologic, physiologic oi 
pathologic actions of androgens and estrogens depend on a multiplicity o 
ditions ivhich include among many the size of the dose administered, v e ^ 
administered singly or in combination and whether to an intact anima 
castrate, the condition of the liver and the organism as a whole and the ® ^ ® 
nutrition. Furthermore, when we are talking of their effects on the pins 
gland, we must describe them in terms of w'hether it is an effect on the size 
the gland, its function and the histologic elements effected, whethei ro 


muscular or epithelial. + 1 , t in 

Androgen administration. Slide 4 [based on data from table 1”] shovs 
the young adult rat the prostate weighs approximate!}’- 600 mg. (A). Fne ve 


9 Lvnch K. M. Jr. and Scott, W. W.: J. Urol., 64: 767, 1950. 

I" Sargent. J. W. and McDonald. J. R.: Proc. Staff Meet., Ma 3'0 Clin., 
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after castration it weighs appi'oximateh' 50 mg. (B). If tlie castrate is given 0.4 
mg. of testosterone propionate every other day for 2 ■weeks, the prostate ma\ 
weigh 1100 rag. (D). Histologically one observes a uniform development of all 
the true prostate tissue 121 these a 2 id 2 'ogen-ti'eated casti'ates with no recognizable 
abnoi'mal changes. 

Slide 5 [fig. 5”] shows that in the inmiatui'e dog, prepared according to the 
Huggins' technique pi'eviously illustrated, no secretion occiu's. If one administers 
25 tog. of testosterone pi'opionate to the inimatui'e dog, within 1 week the pi'ostate 
begins to secrete in response to pilocarpine and the gland increases in size. In 
the mature castigate [slide 6—fig. G'*] secretion is maintained as loi'g as testostei"' 
one is given, in this case in pellet form. Other examples of andi'ogen stimulation 
of prostatic gi'owth could be given. 

Estrogen administration. Gi'eat confusion ai'ises as to the effect of esti'Ogen on 
prostatic gi'en-th, and as stressed earlier, much of this confusion revolves around 
the size of the dose given and the particular poi'tion of the pi'ostate to which 
reference is made. As early as 1933, Lacassagne,'- administering estrogen to 
mice for periods as long as 5 months, observed considei-able gr'onth of the doi'sal 
prostatic lobes, leading to retention of ui'ine and hj'dronephrosis. These initial 
observations wei-e confirmed by manj-, including de Jongh,’^ Biutom'S and Ken- 
naway,*^ Datod and his co-workers’^ and Korenchevsky and Dennison.'® Sub¬ 
sequently, Burrows'" showed that this gron-th u'as 2 iot limited to the dorsal 
lobes but extended to all the lobes of the prostate, effecting changes pi’imai'ih' 
in the fibromuscular components and to a lesser extent in the epithelial elements. 
It is interesting to note that hloore and Pi'ice’® did 2 iot observe these striking 
changes presumabB' because of too low dosage and too brief pei-iods of injection. 

On the contrarj’, certain doses of either natiji'ally occui-ring or sjmthetic estro¬ 
gens Mill shrink the pi'ostate glands of a matui'e rat and nill cause cessation of 
prostatic secretion in the Huggins’ fistula dog. "Uniether this action is a direct 
antagonistic one to testicular androgen or acts indirecth’ through the pituitai'v 
is as j-et unsettled. Hugguis believes it is a dii-ect one and slide 20 [chart 3’®] 
shows one of his experiments which he uses to support his vie'w. Although castrate, 
these dogs’ pituitai'^- glands are iiitact, and as I shall endea'^'oi' to point out later, 
probabl}' were producing prolactin. 

In this connection it ■\nll be recalled that Krehesk}'- and Benjamin'® observed 
that estrogen administi'ation after casti'ation in the pi'ostatectomized rabbit 
almost restored the precastration size of intraocular prostatic transplants. 

Lastly, uith regard to estrogen effects, n'e have been unable to counteract 


” Huggins, C.; Harve.\- Lectures, series -12, pp. 14S-193, 1046-1947. 
- Lae-assagne, A.; C. R. Soc. Biol., 113: 590, 1933. 
deJongh, S. E.: Acta Brev. Neerl., 3: 112, 1933. 
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Burrows, H.: J. Path. Bact., 41: 423,1935. 

Aloore, C. R. and Price, D.: Am. J. .Anat., 60: 13, 1932, 

-.0 Clark, P. J.: J. Exp. Med., 72 : 747, 1940. 
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prostatic AA'eight gain in castrate rats maintained on constant doses of testosterone 
propionate Avith doses of either estradiol or stilbestrol, large, small or in between.-' 

Much more Avork is necessary. 

EXTRAGONADAL SOURCES OF ANDROGEN AND ESTROGENS 

I should noAA" like to leaA''e this phase of the subject and turn to a brief con¬ 
sideration of extragonadal sources of androgen and estrogens. This subject looms 
large toda^f in connection AAuth the rationale for bilateral adrenalectomy in the 
treatment of relapse after castration-estrogen therapj’' for disseminated prostatic 
cancer. 

Both androgens and estrogens haAm been extracted from the adrenal gland, 
presumably the cortex. But, as in the case of the testis, this does not necessarily 
mean that both are made in the cortex nor in the form in AA'hich they can be 
isolated. 

Reasons for belieAung that the normal adrenal cortex makes androgen an 
estrogen stem in part from obserAmtions on patients AA’ith either masculinizing 
or feminizing tumors. Yet, I beg that this is an abnormal situation and one in 
Avhich there is distinct cellular alteration. In the mouse, Price-^ has suggeste 
that the X-zone has an andromimetic function, and many people haA’^e accep e 
this. Yet, experiments by Jones-^ indicate that the X-zone does not seciete an 
androgen, since in hypophj'-sectomized, castrated mice AA^hose X-zones are mam 
tained in a histologicallj’’ normal state AAuth gonadotrophin, the prostate an 
seminal Amsicles are atrophied to the same extent as those of untreate , i)P° 
phj’’sectomized, castrated mice. 

Recently in a comparatiA’’e study of the effect of castration on the 
running activity of AAuld and domestic rats, Dr. Curt Richter^^ obsenm a^ 
AA'hereas the adrenals of the AA'ild rat shoAAmd considerable h 3 ^perplasia a^^e^ 
castration and spontaneous running actiAuty AAms little altered, the 
Amsicles and prostates of these animals remained atrophic. This AAmul 
that the hypertrophied adrenals made a cortisone-like substance but no 
secondary sex gland stimulating androgen. , _ 

Time does not permit further discussion of this important phase of t ® 
lem and certainly it remains unsettled. HoAAmver, no less of an authont) 

Dr. George Sayers of the UniAmrsity of XJtah“ concludes a recent 
the subject by stating that adrenal cortical androgens are not likely to 
important role in man, since a compensatoiy increase in androgen secie lo 
the adrenal cortex, if it does occur, is not of sufficient magnitude to 
deAmlopment of deficiencj'- symptoms folloAAung castration of the human 

In leaAdng this phase, if jmu are not already thoroughly confused, you P®* ’ 
AAull be, as I AA-as, AA-hen I saAA" the folloAA-ing sections: Slides 21 and 22 1 
sections from the enlarged, obstructing prostate of a male, age 60, castra e 

Grayhack, J. T.. Kearns, J. AA^, Bunce, P. L. and Scott, AV. AA^; Unpublished data- 

22 Price, D.: Am. J. Anat., 60: 79, 1936. 

22 Jones I. C.: Endocrinol., 45: 5i4, 1949. 

2* Richter C. P. and Uhlenhuth, E. H.: Unpublished data. 

22 Sayers, G.: Phj-siol. ReA^, 30: 211, 1950. 
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ction must have either occurred prior to castration some 39 years hef 'T’ 

V eloped after as a result of hormones formed extragonadallv or hn ^ 
nothing to do with it. ‘'idt.onaaaily, or hormones had 
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Studies in many animals indicate that profound changes occur in the pituitary 
gland after castration. So-called castration cells appear in the anterior lobe, and 
urinary gonadotrophins, thought to arise in the pituitary, increase markedly. 
These changes can largely be prevented by the administration of either androgen 
or estrogen. On a weight basis more of the former is required. 


TUB HYPOPHYSIS AND PROSTATIC GROWTH 

For years it has been known that the hypophysis, or pituitary gland, exerts 
a regulatory effect on the testes and on the prostate gland. Heretofore, growth 
stimulation of the prostate by the pituitary was considered to be entirely de¬ 
pendent upon intact testes, i.e., a pituitary^ principle known as interstitial-cell- 
stimulating-hormone (ICSH) stimulates the interstitial cells (Leydig cells) to 
produce androgen ivhich in turn stimulates prostatic growth. In part this must 
be true for pituitary gonadotrophins will partially restore the prostate which 
has undergone atrophy following hypophysectomy. Androgen will also (slide 10 
[based on data from table 3^]), but recently Dr. Grayhack and I have obsene 
that the prostates of hypophysectomized castrate rats are less responsive to 
testosterone propionate than those of non-hypophysectomized castrates. Com 
paring groups H and D in this slide one can see that the prostate glands of t ose 
castrate rats whose pituitaries were intact (D) responded much more to an 
identical dose of androgen than did those castrate rats who were also hypop } 
sectomized (H). Until recently we had no explanation for this. This explana ion, 
if it truly is one, is the result of a combination of an accidental observation, a 
hunch and experimental application. It may interest you. Approximate y one 
year ago Sonnenberg and co-workers-® were studying the distribution o la i ^ 
active prolactin in the female rat. Prolactin, you will recall, is the 
lactogenic hormone. Strangely enough, they observed concentration o 
material in the oxmry not the breast. A few male rats were studied an agai^ 
strangely enough this material was concentrated in the prostate not the es i 
Learning of this, we had a hunch that prolactin would increase the 
ness of hypophysectomized castrate rats to testosterone. Experimenta y, 
tors Grayhack, Kearns, Bunce and your speaker-' have found this to be i 

In prolactin then we have another prostate stimulating hormone, 
added interest is the previous obseiwation of others that estrogen inhibits ei 
the release of prolactin from the pituitary or its action after release. 

In the time that remains, I should like to skim over the results of the 
[• laboratory which deals ivith efforts to induce inhibition of prostatic gm 


our 


by chemical means other than bj'- the administration of estrogens w ic 
been discussed in part previously. These efforts have included a,ttempts to 
fere with sex hormones from the time of injection or ingestion, diumg 
course through the circulation, especial^ the liver, to the time when t ej 
the particular end organ such as the prostate gland. They have ® 

of most hormones thought to be concerned with prostatic growth whe er 

m T • 

=6 Sonnenberg, iM., ISIoney, W. L., Keston, A. S., Fitzgerald, P. and Godwin, 

J. Clin. Endocrinol., 11: D", 1951- 
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hormones are derived from the pituitar}--, the testes, tlie adrenals or the thjn-oid. 
The prostate gland itself has been studied from the standpoint of whether or 
not it is an endocrine gland. 


THE SITE OF INJECTION" AND THE ROLE OF THE LIVER 


Since Zondek=^ in 1934 first demonstrated that the liver inactivates estrogens, 
numerous investigators have studied the role of the liver in sex hormone metab¬ 
olism. These studies are of practical importance when one considers that orallj'" 
administered hormones are fii'st presented to the liver, a situation which does not 
obtain when parenteral routes of administration are used. The following experi¬ 
ments performed largely by our present assistant resident, Dr. John T. Graj’"hack,^ 
have a direct bearing on this problem. In this work. Dr. Grajdiack used the 
technique devised bj'" the Biskinds-® which needs a word of explanation. By 
measuring the differential growth response of secondaiy sex glands, such as the 
uterus or prostate, in female or male animals in whom the gonads have been 
removed, to either subcutaneous or splenic implants of estrogen or androgen, 
one can determine the effect of the liver on hormonal action. 

Under conditions of normal feeding, implanting pellets of estrogen into the 
spleen fails to reverse uterine atroply induced by oopherectomy, whereas under 
identical conditions, implanting estrogen pellets subcutaneously, will. The recent 
work of Kirgis and Rothchild-^ in the human is consistent vith these observa¬ 
tions in animals. They report that: “Seven ovariectomized women with mesen¬ 
teric estradiol implants showed little cornification, and a high incidence of 
menopausal symptoms up to four months postoperatively, while four similar 
women, with rectus estradiol implants, showed a high level of imginal cornifica- 
tion and no menopausal symptoms up to seven months postoperatively. 

In the animal, under conditions of experimental cirrhosis, liver damage sec¬ 
ondary to carbon tetrachloride feeding or during inanition, particularly protein 
deficiency, the liver fails to inactivate estrogen implants in the spleen. 

Our work indicates that androgens are dealt with bj’- the liver in a different 
fashion. For example: severe liver damage by carbon tetrachloride (slide 11 
[fig. 1*1), to the point where it is estimated that at least 50 per cent of the liver 
parenchyma was severely damaged, failed to permit sufficient androgen to pass 
through the liver and cause prostatic growth in the castrate rat (slide 12 [based 
on data from table 1^]). In group A, ndth intact testes and fed a stock diet, the 
total prostate weight averaged 550 mg. In group B, with intact testes and fed 
the same stock diet but who were injected udth carbon tetrachloride, the pros¬ 
tates weighed somewhat less, averaging 390 mg. Group C represents castrate 
rats fed stock diet. Their average prostate weights "were 58 mg. Group D rep¬ 
resents castrate rats fed stock diet and injected with carbon tetrachloride. Their 
average prostate weights were in the same range, 66 mg. Animals in groups E 
and G had pellets of testosterone implanted in their spleens. Both groups were 
castrate and fed stock diet. Group G differs from group E in that in G liver 


;! ^ 9 a<iek, B.: Skandinavisches Arch fur Pliysiologie, 70: 132, 1934. 
59 Biskind, G. R.: Endocrinol., 32: 97, 1943. 

Rirgis, H. and Rothchild, I.: Endocrinol., 50: 269, 1952, 
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damage was caused by carbon tetrachloride. In spite of this, sufficient androgen 
did not get through the liver to cause prostatic growth. That the prostate was 
responsive to androgen is illustrated bj'’ groups F and H. Here testosterone was 
implanted subcutaneously, and in spite of severe liver damage secondary to 
carbon tetrachloride injections, the prostate of the castrate rat grew rapidly in 
response to androgen, H. (Compare G and H in concluding this phase.) 

The results of a similar studj’’ involving complete starvation are substantially 
the same and again show that the liver continues to inactivate androgen under 
conditions of stress. We can conclude this phase with the statement that it 
seems that even under severe stress the liver is a “physiological filter” for testos¬ 
terone propionate and probably for other androgens but not for estrogens. A 
hint that this ma}’’ hold for man is suggested by the observations in World War 
II that male prisoners, rvhen starved and for a short time after feeding, devel¬ 


oped gjmecomastia. 

As yet no clinical use has been found rvhich embraces these observations, and 
3 '’et in time one maj’’ be. Last year, two members of our resident staff. Doctors 
Grajffiack and Harris,^” e.\'plored the possibilities of creating an adrenal shunt 
in the dog in an effort to cause the liver to inactivate adrenal androgens. In so 
doing their thought was that such a procedure in man might be of importance 
in the treatment of the invariable relapse following castration-estrogen therapy 
for disseminated prostatic cancer. Using the technique illustrated in slide 13 
[fig. 1®“] they succeeded in causing left adrenal blood to first traverse the liver 
(fig. 2). If an excretory urogram revealed left kidney function, the right adrena 
gland could be removed and the animal would live. At present the feasibilitj o 
such a procedure in humans with advanced prostatic cancer is being investiga e 

Time does not permit a detailed considei'ation of the effect of dietary altera 
tions on the prostate-stimulating action of parenterallj'' administered androgen. 
However, at this time work in our laboratory suggests that a specific dietai} 
substance, probablj'- a protein, is necessary for maximal action of testosterone. 
We are presently'- engaged in studies designed to tell us the nature of this proteni 
in an effort to eliminate it from the diet, or if possible, to find chemical means o 


interfering wdth its action. , 

Before concluding this phase of the subject, I wish to state a specific examp e o^ 
how^ the absence of a specific dietary substance can interfere with the actron 
a sex hormone, and how' certain chemical substances can bring about this ac r 


independent of dietary restriction of this specific dietary substance. 

For the last 5 j^ears it has been knowm that the vitamin, folic acid, is necessao 
for the action of estrogenic hormones.^’ This has been determined by^ expennien 
in w'hich folic acid has been eliminated from the diet. Thi'ee y'ears ago, 
Herbert Brendler,^- wmrking in our labor’atory'-, found that a chemical substance, 
bearing the trade name Aminopterin, and also knowm as an anti-folic acid coro 
pound, or an antivitamin, could effectively inhibit the action of estrogen on 

Gr.ij'haok, J. T. and Harris, A. P.: Method for establishing portal drainage of adre 
venous blood in dogs, with metabolic studies included. In press, J. Urol. 

31 Hertz, R.: Endocrinology, 37: 1, 1945. 

33 Brendler, H.: Science, 110: 119, 1949. 
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rat prostate even though tile diet was adequate in folic acid. Slide 14 [table PJ 
illustrates his experiments in part. Referring only to experiment one, we observe 
that alpha-estradiol irill shrink the prostate gland of the intact adult rat when 
given alone, but the same dose in combination with Aminopterin nill not. Fur¬ 
ther experiments of his proved that this action ivas not due to any androgenic 
action of Aminopterin but to its interference irith fohc acid. Unfortunately, 



Fig. 2. Illustrating technique of Grayhack and Harris’” tor establishing portal drainage 
of venous blood from left adrenal gland of dog. Right adrenal is removed at second opera¬ 
tion. ^ 

to date no specific vitamin has been found necessary for androgen action, thus 
preventing the development of an antivitamin to it. The search continues. 

I .shall conclude my remarks on chemical inhibitors with a few words on the 
search for inhibitors of pituitarj' action. As indicated earlier, the action of the 
pituitary gland on prostate grotvth is mediated through the testes. In recent 
years numerous substances have been suggested as pituitary inhibitors, notablv 
parahydroxA-propiophenone, suggested by the French,^ and an extract of the 

" Perrault, M.: Presse mM., 5S: 1010, 1950. 
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weed, Lithospermum i-uderale, suggested Dr. Marian Drasher^* of Indiana 
UniA'^ersity. Both haA’’e been A\nthout effect A\'hen tested on rats in our laboratory, 
neither causing any decrease in testicular or prostatic size or obserA^able function. 
Work on the latter compound continues, primarily’' because of the rather authentic 
reports that the Western American Indians formerly brewed a tea of the weed 
which when taken by mouth was said to liaA’e contraceptive properties. Dosage 
was expressed in P-P units (papoose-preA’enting). 

In AA’hat httle time remains, I should like to relate briefly’ how knowledge 
gained in the laboratory’ has helped us in the clinical care of the patient vith 
disseminated prostatic cancer. 

It is noAA’ OA’er 12 y’ears since Dr. Charles Huggins and Dr. C. V. Hodges,®" 
the latter noAA' of y’our Section, demonstrated the profound beneficial effects of 
castration and/or estrogen therapy’ in the treatment of this disease. Doctor 
Huggins AA-ill tell y’ou that tliis work was largely’ the result of study of hormonal 
action in the fistula dog. 

Encouraged with the results, but dissatisfied AAUth eventual relapse, Huggins 
and his associates continued to iiiA’estigate the problem. Again, on the basis of 
animal studies suggesting that the adrenal produced androgen and thus leading 
us to belieA’e that adrenal androgen AA-as responsible for relapse, together we 
attempted to maintain fife after bilateral adrenalectomy’ in the prostatic cancer 
A'ictim relapsing after castration and estrogen therapy’. We were only partially 
successful.®® Now’ AA’ith cortisone w’e can with ease, and it has been the experience 
of our now separate groups that over half receiA’e distinct benefit from this pro¬ 


cedure. 

Recently’, we in our laboratory haA’e pushed the mechanism back one step 
further, obsen’ing profound atrophy of a prostatic cancer, as Avell as considerable 
general improA’ement, in a single patient in w’hom hy’pophy’sectomy’ Avas done. 
The fact that this patient’s testes and adrenals W'ere surgically intact prioi to 
hy’pophy’sectomy indicated to us, in the light of obseiwations in aiu'mais, thaf 
this action AA'as mediated at least through the testes and possibly’ the adiena. 

In concluding I hasten to admit that this has been a long and rambling dis¬ 
course, deA’oid of sy’sthesis, and yet the facts preA’ent the telling of a simple stoiy 
of what makes the prostate grow’. Apropos are the W’ords of Hermann A’on Helm 
holtz, renoAATied physicist, physiologist and physician, in his masterful lecture 


“Dan Denken in der Medicin,”®®: 

“To one w’ho has to contend with the hostile forces of fact, indifference an 
romance disappear; that w’hich he knows and can do, is exposed to seA'ere tests, 
he can only’ use the hard and clear light of facts, and must gwe up the notion o 


lulUng himself in agreeable illusions.” 


Drasher, M. L. and Zohl, P. A.; Exper. Biol. & Med., 63: 66, 1946. 
Huggins, C. and Hodges, C. V.: Cancer Res., 1: 293, 1941. 

Huggins, C. and Scott, \V. W’.: Ann. Surg., 122: 103i, 1945. 

31 Grayhack, J. T., deKIerk, J. N. and Scott, AV. W.: Unpublished data. 
38 von Helmholtz, H.: Bull. Inst. Hist, of Med., 6: 117, 193S. 
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RESULTS OF PALLIATI^^ TREAT-AIEXT OF E.ARLY 
CARCINO^MA OF THE PROSTATE 

ROGER W. BARXES 

From the Department of Surgery (L rology). School of Jfcdtcinc, College 
of Medical Evangelists, Los Angeles, Calif. 

A great difference of opinion exists among urologists as to whether radical 
removal of the prostate, including its capsule and the seminal vesicles, is indi¬ 
cated when a diagnosis of early carcinoma is made. Some contend that radical 
surgery cures a sufficient number of these cases to warrant doing the operation, 
while others claim that the average length of life is as great, and that the patient 
lives with more comfort and satisfaction, when he is treated without radical 
surgery. A number of series of cases have been reported that give the results of 
radical total perineal prostatectomy for early carcinoma of the prostate, but we 
have been unable to find a comparative series which gives the results of palliatir-e 
treatment of similar cases. This paper is presented in an effort to promde such 
a comparison. 

It would obviously be impossible to select cases of early carcinoma of the 
prostate hamng had palliative treatment which would be an exact duplicate of 
a reported series ndth radical surgery. However, b\' adhering to the criteria which 
are used for selection of cases for radical total perineal prostatectomy, it is pos¬ 
sible to select a series of cases having palliative treatment which would be similar 
enough to the reported radically operated cases to make a comparison valuable; 
and b}' foUou-ing the former for a sufficient length of time the original diagnosis 
of early carcinoma can be confirmed in most cases. 

The criteria used in the selection of cases for this study are as follows: 

1) Localized hard area palpable in the prostate through the anterior rectal 
wall. 

2) Prostate not fixed. 

3) Xo palpable emdence of e.xtension of induration beyond the prostatic 
capsule. 

4) All cases were followed five years or longer. 

5) The original diagnosis of carcinoma was confirmed either bj' microscopic 
examination of tissue following subsequent transurethral prostatic resection, or 
by developing tj-pical clinical findings of carcinoma. It is probable that a few 
cases of carcinoma which regressed and remained stationary were eliminated by 
this criterion. 

A total of 738 cases of carcinoma of the prostate were processed. Fifty-one, 
or 6.9 per cent, of these were diagnosed as earhx This compares favorablv with 
the 5 per cent to 6 per cent which most authors state is the appro.ximate propor¬ 
tion of prostatic carcinoma which is suitable for radical perineal prostatectomv. 
Twenty of these cases were eliminated because they did not meet all of the fore¬ 
going criteria; some because the diagnosis was not subsequently confirmed, and 
others because recent follow-up reports were not available. This leaves 31 cases 

CaW.!Mav%"o'T95r'''""' Urological Association, Pasadena,’ 
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upon Avhich this study is based; it is 4.2 per cent of the total number of 738 cases 
which Avere processed. Si.xteen, or 53 per cent, of the 31 patients studied lived 5 
jmars or longer, and 7, or 22 per cent, liAmd 10 years or longer. Of the 15 patients 
Avhich died in less than 5 jmars, the cause of death in 5, or 33 per cent, was 
cardioAmscular or other lesions not due to prostatic malignancy. 

A comparison of these data Avith reports of longeAuty folloAAdng radical peiineal 
prostatectomy is giAmn in table 1. A comparison of the 53 per cent 5-year sur- 
AUAml in the cases haAdng palliatiAm treatment and the 51 per cent to 56.5 per 
cent in those haAung total prostatectomy, shoAA's no significant difference Ijetween 
the tAvo groups. In the reports of cases in AA'liich the patients underAA’ent radical 
surgeiy, most of those surAuving are i-eported as haAung no evidence of recurrence 
or of metastases; AA^hereas in the cases havung palliative treatment reported here 
there Avere 6, or 38 per cent, of the 16 cases surviAung more than 5 years AA'hich 
had definite clinical evudence of prostatic carcinoma at or sometime after the 
end of the 5-year period. Therefore eAmn though the difference in the surAoval 
period is the same in the tAvo groups, the difference in the apparent “cure” rate 
is significantly better in those patients AA'ho have radical surgery. 

Table 1. Early carcinoma of the prostate. Comparison of survival following palliative 


treatment with that following radical total perineal prostatectomy 


j XO. CASES 

1 REPORTED 

S-'iEAR 

SURVIVAL 

10 \EAR 
SUR'I'AL 

Palliative (Barnes) 

1 31 

53% 

22% 

Radical (Jewett)' 

i 78 

51% 

28% 

Radical (TAA'inem & Davalos)" 

1 

55% 


Radical (Hinman)" 

' 23 

55.5% 


Radical (Colb}0' 

! 34 1 

55% 

—— 


The palliative treatment given to this series of cases Avas as folloAA's: All but 
of the 31 cases had endocrine therapj^—most of them stilbestrol; bilateral orchiec¬ 
tomy Avas done on 10. SeAmn had deep x-ray therapy and in 28 cases a traiisuie- 
thral prostatic resection AAms done for relief of obstructive symptoms sometime 
during the time that the patients Avere kept under observation. 


SUMMARA' 

The results of palliatiAm treatment of early carcinoma of the prostate are com 
pared AAuth those of radical perineal prostatectomy as reported b}'’ other authois^ 
The 5-year surAUAml period Avas almost identically the same in the tAVO groups o 
cases, and the 10-year surAUAml period Arms 6 per cent better in one reportc 
group which had radical surgery than in those haAdng palliatiAm treatmen^- 
Cases reported as haAdng no eAddence of the disease at the end of the 5- an 
3’-ear periods are significant!}^ greater folloAAdng radical surgery than m tio 
haAdng palliative treatment. 

1£1G Wilshirc Blvd., Los Angeles 17, Cahf. 


> Jewett, H. J.: J. Urol , 61: 277, 1949. 

1 Twinem F. P. and Davalos, A ; J Urol., 61: 576, 1949. 
5 Hinman’ F. Jr.: Calif. Med., 68: 338, 1948. 

^ Colb}', F.: Surg. Cl. of N. Amer., 27: 1307-1311, 1947. 
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It is the purpose of this report to outline therapy tor carciuoma oi the prostate 
upon the basis of a series of S-Tl patients with carcinoma of the prostate seen at 
the Eniversity Hospitals from Januarj’ 1. 1926, to July 1. 1945; a study of indi¬ 
vidual patients that have been followed for less than 5 years; and the resultc^ of 
other observers which have been reported in the literature. 

This experience has amply demonstrated that these patients must be treated 
upon an indixidual basis. In some, the presence of coincidental disease processes 
makes a trv' at curative therapy out of the question (fig. 1). Age, temperament, 
home entironment, sexual status and many smnlar factors must be considered 
before an outline of treatment is planned. 

iVith regard to the fact of the cancer itself, these patients may be ditided into 
three groups: Ij the cancer is limited to the prostate itself; 2) the cancer e.xtends 
bet'ond the prostatic capsule into the periprostatic and peri vesicular tissues: and 
3,1 definite distant metastases are present. 

It h generally conceded that from 5 to 10 per cent of the patients with carci¬ 
noma of the prostate, as they present themselves to the urologist for care, fall 
into the first group. In these cases, the carcinoma is limited to the prostate itself, 
and usuaUy there is no etidence of bladder neck obstruction. The blood acid 
phosphatase is normal, and x-rays of the pelvis and spitie reveal no evidence of 
metastaas. At present it is generally considered that if the general condition of 
the patient is good, radical prostatectomy ofi'ers the best chance for a long com- 
fonahle life for patients in this group. Recent improvements in the techniques 
of anesthesia, blood transfusion, the treatment of infections and in the technique 
01 radical prostatectomy emphasize that if the lesion is limited to the prostate 
Itself, there is at least a 50 per cent chance for a 5 year ‘■cure.'"' Recent develop¬ 
ments in the technique of retropubic prostatectomy have given the surgeon two 
different techniques for the radical removal of the carcinoma, once the diagnosis 
Ls made. In our hands at the University Hospitals, unless the carcinoma is very 
close to the apex of the gland, retropubic radical prostatectomy is preferred to the 
perineal approach because of the ease with which the seminal vesicles, bladder 
neck, and regional ihac lymph nodes are exposed. The choice of operation, how¬ 
ever. depends upon the experience of the surgeon. Both procedures have been 
well described in the literature. 

The second group of patients with carcinoma of the prostate comprises 55 per 
cent of the total. These patients usually have etidences of bladder neck obstruc- 
I'.on. The lesion has spread through the capsule, invading the periprostatic, 
perivesical and perivesicular tissues. Occasionally the regional Ivmph nodes are 
involved. However, no etidences of distant metastasis are present. These lesions 
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upon which this study is based; it is 4.2 per cent of the total number of 738 cases 
which were processed. Sixteen, or 53 per cent, of the 31 patients studied lived 5 
years or longer, and 7, or 22 per cent, lived 10 years or longer. Of the 15 patients 
which died in less than 5 3 ’-ears, the cause of death in 5, or 33 per cent, ivas 
cardiov^ascular or other lesions not due to prostatic malignancy. 

A comparison of these data with reports of longevitj’' following radical perineal 
prostatectomj’’ is given in table 1. A comparison of the 53 per cent 5-year sur- 
virml in the cases having palliative treatment and the 51 per cent to 56.5 per 
cent in those having total prostatectomj'^, shows no significant difference between 
the two groups. In the I’eports of cases in which the patients underwent radical 
sui'gerj^, most of those survirdng are reported as having no evidence of recurrence 
or of metastases; rvhereas in the cases having palliative treatmerrt reported here 
there were G, or 38 per cent, of the 16 cases surviving more than 5 3 "ears which 
had definite clim'cal erddence of prostatic carcinoma at or sometime after the 
end of the 5-3mar period. Thei'efore even though the difference in the survival 
period is the same in the two gi’oups, the difference in the apparent "cure' rate 
is significantl 3 '' better in those patients who have radical surger 3 '. 

Table 1. Early carcinoma of the prostate. Comparison of survival following palliative 


j NO. CASES 

1 REPORTED 

5-year 

survival 

10 ’iEAK 
5UR^I^A1 

Palliative (Barnes) 


' 53% 

22% 

Radical (Jewett)' 

! 78 

51% 

28% 

Radical (Twinem & Davalos)^ 

48 

55% 

i 

Radical (Hinnian)' 

' 23 , 

56.5% 


Radical (Colb}')' 

1 34 1 

55% 

1 


The palliative treatment given to this series of cases was as follows; All but 
of the 31 cases had endocrine therapy'^—most of them stilbestrol; bilateral oichiec 
tomj^ was done on 10. Se^mn had deep x-ra 3 ’^ therapj'- and in 28 cases a transuie 
thral prostatic resection wms done for relief of obstructive sj'^mptoms sometime 
during the time that the patients were kept under observation. 

SUMMARY 

The results of palliative treatment of earl 3 '’ carcinoma of the prostate aie com 
pared wdth those of radical perineal prostatectomy as reported b 3 ’’ other au 'o j 
The 5 - 3 mar survival period was almost identicallj'^ the same in the two groups 
cases, and the 10 - 3 mar survival period was 6 per cent better in one repor e 
group which had radical surgeiy tlian in those having palliative treatmen^' 
Cases reported as having no evidence of the disease at the end of the 5- an 
3 mar periods are significantl 3 ^ greater following radical surgery than in tmse 
ha^dng palliatiim treatment. 

1216 WilsMre Bird., Los Angeles 17, Calif. 

> Jewett, H. J.: J. Urol., 61: 277, 1949. 

2 Tv.inem F. P. and Davalos, A ; J. Urol., 61: 575, 1949. 
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^ Colb}', F.: Surg. Cl. of N. Amer., 27: 130/—1311, 194/. 
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It is the purpose of tliis report to outline therapy for carcinoma of the prostate 
upon the basis of a series of 854 patients wnth carcinoma of the prostate seen at 
the Eniversity Hospitals from January 1, 1926, to July 1, 1945; a study of indi¬ 
vidual patients that have been followed for less than 5 j'ears; and the results of 
other observers which have been reported in the literature. 

This experience has amply demonstrated that these patients must be treated 
upon an individual basis. In some, the presence of coincidental disease processes 
makes a trj’ at curative therapy out of the question (fig. 1). Age, temperament, 
home environment, se.xual status and many similar factors must be considered 
before an outhne of treatment is planned. 

With regard to the fact of the cancer itself, these patients may be divided into 
three groups: 1) the cancer is limited to the prostate itself; 2) the cancer extends 
beyond the prostatic capsule into the periprostatic and perivesicular tissues; and 
3) definite distant metastases are present. 

It is generally conceded that from 5 to 10 per cent of the patients udth carci¬ 
noma of the prostate, as they present themselves to the urologist for care, fall 
into the first group. In these cases, the carcinoma is limited to the prostate itself, 
and usuall}- there is no e\'idenee of bladder neck obstruction. The blood acid 
phosphatase is normal, and x-rays of the pehns and spine reveal no emdence of 
metastasis. At present it is generally considered that if the general condition of 
the patient is good, radical prostatectomy offers the best chance for a long com¬ 
fortable life for patients in this group. Recent improvements m the techniques 
of anesthesia, blood transfusion, the treatment of infections and in the technique 
of radical prostatectomy emphasize that if the lesion is limited to the prostate 
itself, there is at least a 50 per cent chance for a 5 year “cure.” Recent develop¬ 
ments in the technique of retropubic prostatectomy have given the surgeon two 
different techniques for the radical removal of the carcinoma, once the diagnosis 
is made. In our hands at the University Hospitals, unless the carcinoma is very 
close to the apex of the gland, retropubic radical prostatectomy is preferred to the 
perineal approach because of the ease rvith which the seminal 'V'esicles, bladder 
neck, and regional iliac hnnph nodes are exposed. The choice of operation, how¬ 
ever, depends upon the experience of the surgeon. Both procedures have been 
Well described in the literature. 

The second group of patients unth carcinoma of the prostate comprises 55 per 
cent of the total. These patients usually have emdences of bladder neck obstruc- 
rion. The lesion has spread through the capsule, invading the periprostatic 
perivesical and perivesicular tissues. Occasionally the regional Ijunph nodes are 
involved. However, no emdences of distant metastasis are present. These lesions 
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cannot be satisfactorily removed by radical prostatectom}'. They could conceiv¬ 
ably be removed by \dscerectomy; but since this procedure rarelj'^ accomplishes 
complete removal of involved lymphatics, and these patients average over 70 
years of age, it is rarely indicated. In the majority of cases in group 2, the therapy 
has consisted in the past of transurethral prostatic resection to relieve the patient 
of obstruction and hormonal therapy for palliation. 

Is it possible to achieve in this group rvhat may be accomplished in group 1 by 
radical prostatectomj'-? Viscerectomy^ is being tried, but is-applicable in the 
author’s opinion for a v^ery'^ few of these patients. The hormonal attack, thus far, 
has produced only palliation. Eadiation with radium and roentgen ray’^s has been 
used as a third method of therapyL The report of Deming, which analyzed 100 
cases treated by radiation with x-ray and radium, shows definitely that, given 



Average age of patient when first seen at clinic . 

Fig. 1. Life e's.pectanc3^ curves. Note that with conservative management, as 
out up to 1945, there is a marked difference between patients with carcinoma of prost* 
and general population. This is particularlj' true of those under age of seventy. 


intensive radiation, most of these tumors respond to some extent. However, v it 
such intensive radiation, complications resulting from the effect upon surroun 
ing tissues made this type of treatment prohibitive. Sevmre bowel and blad er 
irritation and ulcerations developed; and, because of these complications, i 
necessary" massive dosage to the tumor could not be delivered. 

For the past y"ear, the author, in conjunction with members of the Departmen^ 
of Eadiology", has utilized radioactive isotopes in the treatment of this ty"pe o 
carcinoma of the prostate. It is possible, by" the use of a selected isotope, such as 
Aul98, to give more localized and intensive radiation because of the character 
istics of the isotope and the neoplasm. Radioactive gold, Aul98, in 
solution is non-toxic in therapeutic doses and will remain, for the most P^’’^ t 
per cent), at the site of injection when instilled into tissue. Its half-life is 2.7 al¬ 
and about 90 per cent of the energy released is in the form of beta radiation, vi i 
a maximum range of 3 mm. in tissue. This means that intensiv"e radiation occurs 
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only in the immediate area around foci of the isotope and does not extend more 
than a fen- millimeters beyond tliis point. Thus, it seems possible, by direct in¬ 
filtration of radioactive gold solution to give a cancercidal dose of radiation and 
still circumvent most of the objectionable side complications in the rectum and 
bladder associated with radium, radon, and roentgen therapy. About 97 per cent 
of the radiation is delivered over a period of one and a half weeks, and, instead of 
radiating from 10 to 15 sources, the colloidal gold sets up literally billions of point 
soiu'ces of higlilv ionizing beta radiation. There is also e'vidence that indicates 
that enough radioactive material is taken up b\' the Ij-mphatics and delivered 
to the regional h-mph nodes so that metastatic neoplasm in these nodes is afiected. 
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Fig. 2. Diagram shorving ivhat could theoretically be accomplished with radioactive 
gold-\u 19S as contrasted with radon seeds in prostate involved with carcinoma to volume 
of 35 cc. In one case one and a half me of colloidal radioactive gold are infiltrated ideally 
throughout the tumor giving approximately 7250 gamma roentgens and 114,000 roentgen 
equivalent physicals per cc of tumor. Xote that carcinoma gets the gamma dose plus the 
tremendous beta dose. Only the gamma produce the appro.ximately 2300 gamma roentgens 
1 cm. from the margin of growth. 

In contrast, same tumor with 29 me of radon evenly distributed gives about same gamma 
dose to tumor and surrounding structures, but does not have intensive beta radiation 
within tumor area-. 

By using the suprapubic approach, it is possible to expose the prostate, the lym¬ 
phatics about the rectum, the regional h-mph nodes, and the seminal vesicles 
and adjacent h-mphatics so that t-isualized or palpable tumor can be thoroughly 
uifiltrated with the radioactive material. Since the total volume of the carcinoma 
is relatively small, (rarely over 1.50 cc), it is possible to give massive doses of 
radiation to the tumor tissue, and at the same time keep the total dose small. 
The layers of fascia about the prostate and seminal vesicles with their vessels 
and h-mphatics form a fascial compartment about these structures and this aids 
in holding the radioactive solution in the desired location. All of these factore 
make the treatment of carcinoma of the prostate by interstitial radiation with 
a rad’oactive isotope, such as Aul98, seem verj- promising (fig. 2) 
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Thus far, 69 patients have been treated with Aul98. The technique consists 
essentiallj'' of exposing the carcinoma and regional lymph nodes and seminal 
vesicles through a suprapubic approach and thoroughly infiltrating the entire 
area with a solution of the radioactive isotope. The usual dose is from 50 to 150 
millicurie of the radioactive gold in colloidal solution diluted to total volume of 
about 20 cc. An attempt is made to varj'- the total amount depending upon the 
volume of the carcinoma to be infiltrated. In small glands, approximately 1 to 
1.5 millicurie per cubic centimeter of tissue to be infiltrated is used. In the larger 
glands, much less is used, since the total amount to be infiltrated should not ex¬ 
ceed 150 millicurie, because with such a large dose the effect of the gamma radia¬ 
tion becomes significant. 


A' 


m/’Vfcm/IIIIHIIll.l 

x.;! 






The problem of distribution is still not completely solved. The best waj'^ to ge 
good distribution of the material throughout the carcinoma and to protect le 
operator from the effects of the radiation, and, at the same time, not penetrate 
the capsule towards the region of the rectum is to use a syringe as illustia e 
(fig. 3). This sj'^ringe is covered with sufficient thickness of lead to protect tie 
operator and has a screw-type pressure arrangement which causes the mater ^ 
to enter with great force throughout the tissue without the necessity of pene 
trating the tissue deeply with the needle and, thus, risking deposition of t e 
material bejmnd the protective fascias. Care must be taken at all times that t ic 
needle does not penetrate the capsule toward the rectum so that no puddles o 
radioactive material are deposited in the rectal wall. Some of our difficultie.s in 
the eai’l}^ cases were upon this basis. Radiation hazards must be, and are, lea 1 3^ 
controlled under the direction and with the advice of a radiologist thoroug 1 3 
trained in the use of radioactive isotopes (fig. 4). 
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The early results of the treatment in the first 20 cases have been described by 
Flocks, Kerr, Elkins, and Culp and reported to the North Central Section of the 
American Urological Association on October 5, 1951. Since that time, 49 more 
cases have been thus treated, and, in general, the findings have been of great 
promise and have confirmed the earlier results. There have been no cases of blad¬ 
der irritation following this t 3 ''pe of interstitial radiation. There have been rectal 
difficulties of a vaiying degree of intensitj' in approximatelj'^ one-third of the 



n j' -^1 illustrates filling of syringe with radioactive gold in preparation for injection 

guarded syringe is then handed to surgeon for the injection, as illustrated in figure 2 
o. Illustrates prostate exposed and material being injected. Note lead guarded syringe. 

cases. In some of these, ulceration has occurred; but, in all, adequate control has 
been possible by medical means with the exception of 1 case in which a colostomy 
was necessary. There was 1 case of idiosyncrasy to the gold itself which caused 
death. In all cases, rapid and very marked decrease in the size of the tumor 
occurred and over 50 per cent of these cases, thus far, are clinically apparently 
completely controlled (fig. 5). The first case receiving this treatment was in 
March 1951. This patient was last examined on February 26, 1952. He is voiding 
well. Rectal examination reveals no evidence of tumor. His last negative biopsv 
was m June 1951, and there has been no change in his findings since then In those 
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cases in ^yhich similar results were not obtained, there has been evidence of resi¬ 
dual tumor. Usuallj'' this occurred in patients who had verj’^ large neoplasms to 
begin with and in which, therefore, adequate distribution and adequate inter¬ 
stitial radiation was not obtained. The smaller lesions have responded very well 
because they were much more easily infiltrated with adequate dosage. Of course, 
it is still too early to know what the ultimate results will be. There is, however, 
no question that even by the method used at the present time tremendous destruc¬ 
tion of the tumor and, in some cases, apparently complete eradication has oc¬ 
curred. It may very rvell be that better results will be obtained when interstitial 


T.H. 



10-31-50 



offer 41/2 mo. of 
Stilbestrol Pre-Op. 



20 days Post-Op. 



6-25-51 
3 mo. Post-Op. 


Fig. 5. Case 1. T. H., aged 80, admitted to University Hospitals on March ’ 

with known carcinoma of prostate of 5 months’ duration; patient had been on n 

therapj-for 414 months. Pathologic diagnosis: carcinoma of prostate. _ 

A shows rectal findings on October 31, 1950. B shows rectal findings on q.’ ipj 

On March 23, 1951, 70 me. of Au 198 was infiltrated into tumor. Its volume 
at 35 CO. At time of operation, both seminal vesicles and both lateral lobes ana 
tatic tissue on each side were involved. The 13 -mph nodes could not A„ril IG 

rectal findings on April 12, 1951, 20 daj-s postoperative. Transurethral biops}' on 
1951, still showed carcinoma, but also showed extensive degenerative .„ctfil 

biopsj’’ removed transurethrall 3 : on June 26, 1951, showed no evidence of „„ Avas 

findings on June 25, 1951, were essential^ negative and are illustrated in 11 . inis 
last examined on Februar 3 '^ 26, 1952. He was normal at that time. 


radiation is combined ivith hormonal treatment and some type of suigica 
treatment. In tivo cases, residual masses of cai'cinoma ivere eliminated by a seco 

injection through perineal needles. r ir to 

Thus, the treatment of those cases of carcinoma of the prostate which fa m 
the second group presents a fascinating problem. Neiver developments m lU 
stitial radiation, utilizing beta radiation, may radically alter the entiie trea 
ment of this group of patients, and also those of group 1. The early resu s 0 ^ 
treatment of tliis group with Aul98 are promising. Hoivever, radiation hazarc 
must ahvaji^s be kept in mind and taken into account. 

The treatment of those patients 3vho fall into group 3 is essentiall}’ pal 'a 
It consists of relief of bladder neck obstruction by transurethral resection, con 
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sen’ative prostatectomy or suprapubic cystostomy followed by and in conjunc¬ 
tion with hormonal therapy. The results of 854 patients treated by conseiiathe 
methods at the University Hospitals ending with the period 1945, is illustrated 
in table 1. From these experiences, it is apparent that endocrine control of the 
neoplasm is, practically speaking, purely palliatii’e as carried out at the present 
time. There is no cpiestion, howei’er, that the endocrine therapy of carcinoma of 
the prostate which has been used extensively since the 1941 reports of Huggins 
and Hunger has revolutionized the status of the patients with inoperable car¬ 
cinoma of the prostate. In the vast majority of these patients, such therapy ^delds 
dramatic improvement: relief of pain, decrease in size of the original timior and 
its metastasis, and general improvement. This gratifying result, however, with 
the exception of the relief of pain wliich may be lasting, is only temporary and its 
duration varies from a few months to several years. The mechanisms of tliis 
control and the reasons for its failure with the lapse of time are not completelx* 


T.\bi,e 1. Treatment of series of S54 patients with carcinoma of prostate ending July I, 1945. 
Results are giien following Jive or more years of follow up 


TBH^TIIEVT 

TOTU, j 

CLOSES 1 
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1 

A\G. 

SURV. 

A'G. 

ACE 

TUR only 

335 

41 

12.2 

20.6 1 

2.22 

72.1 

TUR with stilbestrol later. 
TUR and immediate x- 

79 

34 

43 i 

44.4 

i 

4.52 

70.5 

ray 

TUR, .\-ray, stilbestrol 

42 

' 1 

1 

2--1 

, 

1.26 

67.S 

later 

2 

0 

0 

0 

2.4S 1 

1 61.5 

Palliative x-ray 

20 

1 3 

15.0 

15 

2.17 

65.5 

Stilbestrol first 

W 

13 

20.0 

(TUR) 34.4 

2.69 

69.9 

TUk, stilbestrol initiallv.. 

256 

59 

23.0 

11.3 

2.63 

72.5 

Xo treatment at S.U.I,. 

53 

0 

0 

( 1 (S-P) 

— 

— 

X-ray and later stilbestrol 

3 

0 

0 

0 

2.50 

— 

Total cases 

854 

151 

17.6S 

19.67 

2.54 



understood at the present time. From the results reported b%’ Xesbit and from 
our ouTi experiences, it would seem that the combined influence of orchiectomy 
and stilbestrol is superior to that of stibestrol alone. There is no evidence that 
large doses as compared with smaller doses of stUbestrol or other estrogens make 
a difference in the control of the neoplasm. If anx-thing, smaller doses seem pref¬ 
erable. The recent report of Parke Smith on the use of Tace, a sj-ntbetic estro¬ 
gen which does not stimulate the pituitarj- to the same extent and in the same wa 3 ^ 
that other estrogens do, is of interest. But this drug has not been used long enough 
to know about its ultimate effects. Huggins has recenth' performed bilateral 
adrenalectomx' in selected cases upon the premise that secretions from the cortical 
portion of the adrenals counteract the influence of orchiectomj'. It is too earlv to 
evaluate his results. Scott recently reported improvement in a patient nith 
extensive metastasis following pituitarx' extirpation. 

The inter-relationships between endocrine balance and carcinoma of the pros- 



498 


R. H. FLOCKS 


tate present many interesting facets. At the present time, however, from a 
practical point of view onl}'^ this can be said: The best type of palliation in those 
patients who have carcinoma of the prostate not amenable to destruction either 
by radical surgery or interstitial radiation can be accomplished by orchiectomy 
combined with estrogen therapy added to whatever surgical procedure is neces¬ 
sary to relieve bladder neck obstruction. 

SUMMARY 

In summary, then, the treatment of carcinoma of the prostate depends upon 
the e.xtent of the neoplasm and the general condition of the patient. In those 
lesions limited completely to the prostate, if the general condition of the patient 
warrants it, radical removal of the prostate by either the perineal or retropubic 
route may’’ be carried out. The retropubic technique offers more extensive ex¬ 
posure of the regional lyrniph nodes and the seminal vesicles and possibly, there¬ 
fore, permits a little more radical removal of the carcinomatous area. A great 
deal of tills, however, depends upon the experience of the surgeon. In those cases 
where the carcinoma has extended beymnd the capsule of the prostate and is, 
therefore, inoperable by radical prostatectomy, interstitial radiation using radio¬ 
active isotopes emitting, primarily, beta radiation seems promising. The results 
of early experiences in 69 patients with interstitial radiation with Aul98 are 
briefly described and discussed. In those patients with carcinoma of the prostate 
where the lesion has metastasized so that the previously described methods o 
treatment cannot be used, the treatment is completely^ palliative and^ consists 
essentialty of relief of bladder neck obstruction by’’ transurethral resection, con¬ 
servative prostatectomy" or suprapubic cy'-stostomy and endocrine control of t e 
neoplasm by orchiectomy and estrogen administration. When the neoplasm o 
such patients becomes refractory" to orchiectomy" and estrogens and the genera 
situation warrants it, bilateral adrenalectomy" may" be considered. 
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THE USE OF ESTROGEN THERAPY PRELIMINARY TO RADICAL 
PERINEAL PROSTATOSEMINAL T’ESICULECTOMY IN 
CARCINO^IA OF THE PROSTATE 

JOHN J. SULLIVAN and CAUL H. HARTWIG 

During the past 6 yeai’S, we have performed radical perineal prostatoseminal 
vesiculectom}^ for carcinoma of the prostate in 12 cases. All except the first 
case had received varying amounts of female sex hormone prior to surgery. This 
report presents a review of our experience with this combined plan of treatment. 
The number of cases is insufficient to warrant am’’ excrrrsion into statistics. Be¬ 
sides, our ideas on dosage haAm charrged during this period, Avhich means that all 
cases were rrot treated alike. Furthermore, insrrfficient time has elapsed to permit 
anj" final conclusions. Despite these limitations, we belieA'e that these ferv cases 
deserve to be reported, first because ten of the twehm represent patients Avho 
were originallj' inoperable for technical reasons who became operable under 
the administration of estrogen. Secondly, we find that the I’esponse of the car¬ 
cinomatous nodules under estrogen therapy is a Amluable aid in diagnosis. 

Our mortalitj' rate has been Ioav, our morbidity acceptable, and all patients 
but the one Avho died are back at their former occupations. Compared with pre- 
Adous methods of treatment, these people represent sah'aged material. 

Colston suggested the possibility of employing this regimen in 1944, and John 
K. Ormond in his paper on “Radical Perineal Prostatectomy^ for Carcinoma,” 
read before the section on Urology^ of the AMA in San Francisco in July 1946, 
mentions one such case. Since then, seA'eral groups of authors haA’^e reported 
their experiences. 

Colston and Brendler, in 1947, reported 7 cases out of 200 patients AA-ith car¬ 
cinoma of the prostate seen m 3 years at the Bradys Institute. One of these died 
of metastases 1 ymar after operation. They^ stated that estrogen causes regression 
of the prostate in 75 per cent of cases, and regression of the metastases in 45 per 
cent. Since the ymunger peripheral cells are more androgen dependent, these are 
the first to regress; the original central tumor cells are left, to be sure, but the 
cells lying in the area of siu'gical excision are destroy^ed or changed. Colston gtyes 
Vallett the credit for performing a radical perineal prostatectomy' after orchiec- 
tomy’^ in 1944. 

Y. W. Scott and ParloAv, in 1949, report having operated upon 14 cases, of 
AA'liich 9 were used as the basis for their paper, the rest being omitted because in¬ 
sufficient time had elapsed since operation. In 1951 these same authors reported 
an enlarged series of cases. In this paper, tAvo cases are reported in which radical 
prostatectomy^ had been done, and no carcinoma found, the carcinoma apparently^ 
haA’ing been replaced by nests of connectiA-e tissue. They' recommend giA-ino- 
postoperatiA'e stilbestrol, “for a A'ery long time.” We haA'e not used hormone 
post operatively. While some benefits may be deriA'ed from this procedure, on 

CaHrilaV'TTgS™''''*'"®’ S'""*’""- -American Urological Association, Pasadena, 
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the other hand, it might be more wise to discontinue the estrogens after surgery, 
with the intention of using them later, in the event of recurrence or metastases. 

In 1949, Gutierrez enthusiastically hailed this regimen as a “I'lew Horizon in 
the Surgical Management of Carcinoma of the Prostate.” He says that radical 
perineal prostatectomy’- had previously^ been possible in only 10 per cent of cases, 
and that the opei’ability’ is now nearer 80 per cent. While this sounds a bit over- 
optimistic, I must concede that u’e have seen only 1 case since 1946 in which the 
radical procedure could hai’e been done rvithout previous preparation. Gutieirez 
is willing to go so far as to do a cystectomy plus the prostatoseminal vesiculec- 
tomy’^, where the carcinoma has invaded the bladder neck and trigone. 

Harrison and Poutasse, in 1951, reported 19 operable cases out of 100 con¬ 
secutive patients at the Peter Bent Brigham Hospital. Of these, five had estro¬ 
gens for 30 to 60 day'-s preoperatively in order to facilitate surgery’. It is not 
definitely’ stated in this paper just how many the authors considered inoperable 
originally’, and which became operable under estrogens. 

IHmbrough and Rowe in 1951 reported 78 cases in which 39 had radical op¬ 
erations. Of these, 8 had had castration and estrogens. Two more had coiiserw'i- 
tive operation only, on account of their age. They express the belief that 70 per 
cent are amenable to radical pei'ineal prostatectomy. We consider this unusually 
optimistic. 

It is bey’ond the scope of this report to discuss surgical technique in detail. We 
have done the radical perineal prostatoseminal vesiculectomy’ in these cases 
because it seems to us to offer the best chance for a u’ide avcision of involved 
tissue. It is not much more difficult than the conservative simple perineal pro¬ 
statectomy for benign enlargement. That portion of the gland which is most often 
the seat of carcinoma is the first part to be exposed. It can therefore be subjecte 
to close scrutiny and direct palpation, as well as to biopsy’ and frozen secbon in 
doubtful instances, before committing the surgeon to the radical operation, m 
one case, we proceeded u'ith the radical operation in spite of the pathologist s 
report of "no earcinoma” on two pieces of tissue. Our decision was based upon 
the suggestive palpatory findings, as well as the rapid softening of this rnass 
under estrogen therapy. Carcinoma was subsequently’ found on permanen 
sections. This raises the question as to whether one should not proceed with tK 
radical operation more frequently if clinical findings are highly’ suggestive 
carcinoma, and take the risk of occasionally removing a non-cancerous glan 

Our criteria for the diagnosis of carcinoma are not new. We rely’ primarily on 
rectal palpation, with confirmation by’ instrumental examination. Secondly’; ve 
are influenced by’ the response of indurated areas to large doses of estrogens. 
Characteristically, the prostate becomes movable and the lesion shrinks, 
time I’equired for this response varies widely. Where available, we use suppor ' 
evidence, such as the Papanicolaou method. Several of our early’ cases a 
frozen sections at surgery’. We noiv schedule the radical operation without fiozen 
section if conditions warrant. However, frozen section should be done on opera i c 
cases which hai’e not responded to estrogens. 

We do not operate on patients with demonstrable metastases, though Gu ler 
rez recommends doing so in selected cases. We consider the patient’s genera 
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condition as a matter of course, but this age group has no gilt-edged risks. How¬ 
ever, tliis procedure is remarkablj* M'ell tolerated udieii eompared M'ith other 
methods, all other factors being equal. While age is no bar in itself to doing this 
operation, the patient should have a reasonable life expeetancy. It goes without 
saHng that the usual preoperative studies of renal funetion and the like are done 
before deciding upon surgery. 

One hears of postopei'ative incontinence as an objection to the radical perineal 
operation. We no longer worry about the possibility of incontinence. All these 
patients have good sphincter muscles. Most of the writers mentioned earlier, 
specifically report good sphincter control in the majority of their patients. The 
re-acquisition of complete control is often dependent upon the patient’s peme- 
verance in re-educating himself. After the rachcal operation, the catheter urine 
clears more quickly, the perineal wound leaks less, and heals as quickh’ as if a 
simple perineal enucleation had been done. Modern anesthetics and antiseptics 
have reduced the risk to the patient, beyond our most optimistic hopes of a 
dozen years ago. 

Until some form of non-surgical therapy is developed wliich will eradicate 
malignancies, surgical extirpation of the growth, though imperfect, is still our 
best hope. The acceptance of tliis therapeutic pliilosophy puts the radical perineal 
prostatectomj- in its reasonable perepective. It is a big operation, but carcinoma 
is a big disease. It is a much less formidable procedure than is carried out in many 
other areas of the anatomy. Those patients who have accepted and undergone 
the procedure, all express a sense of relief at “ha\-ing the thing out,” a relief they 
could never get from management which is merely palliative. They tackle their 
postoperative lives nith an optimistic enthusiasm, which enables them to return 
to a full day’s work at their original occupations. 

An observation worth recording at this point concerns the alteration in the 
periprostatic tissues after hormonal therapc*. Ordinaril}*, the separation of the 
leaves of Denonvilliers’ fascia is very easy in benign cases, and not difficult in 
operable malignant cases, except where the capsule has been invaded. After 
hormonal therapj', scarring occurs, making sharp dissection almost alwaj's neces¬ 
sary. The amounts of hormone wliich we have used in tliis series of cases has 
varied widely, from 120 mg. to 32,625 mg. The fear expressed sei'eral years ago 
that large doses cannot be tolerated is not borne out bi' our observations, since 
We freciiiently use from 75 to 150 mg. per day.* 


.\GE 


The patient’s ages ranged from fifty to eighty, with six in the fifties, five in the 
sixties, and one of eighty. 


SrjLM-XRY 


This paper reviews 12 cases of carcinoma of the prostate, eleven of which had 
preliminary treatment vith estrogens for variing periods. The glands were 
originally inoperable in ten, and in one the diagnosis was in doubt, but was 


* Since this paper was read, we have done 5 additional cases, 
mg. of diethylstilbestrol daily ttithout ill effects. 


We have used up to 300 
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strengthened by the characteristic response to estrogen. The glands became 
movable, after ivhich radical perineal prostatoseminal vesiculectomy was done. 
Our experience with this method of treatment was reported. Criteria for diagno¬ 
sis and recommending operation were outlined. Reasons for adopting this operative 
procedure are discussed. No claim is yet made for having cured any of these pa¬ 
tients. A plea is made to the profession at large to find more cases suitable for this 
regimen, and to urologists to do this procedure w’herever indicated, in order to 
get enough evidence together to establish or disprove its value. Intensified study 
of related problems is urged, such as the histopathology'- of carcinoma of the 
prostate, hormonal physiology, and the pharmacology^ of the estrogens. 

190J^ Franklin St., Oakland 12, Calif. 
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WHAT AEE BUCK’S AKD COBLES’ FASCL4E? 

MILEY B. WESSON 

Are Buck’s and Colies’ fasciae surgical designations or anatomical entities? 
They are of fundamental importance to the urologists because, being closed 
sacs, they represent the first line of barriers against the spread of urinarj’’ extra¬ 
vasation. Some recent publications based on gross dissections and using confus¬ 
ing terminolog}" tend to obfuscation, hence the uecessitj' of this presentation. 

Pure anatomists up to fifty years ago were intellectuals living a more or less 
cloistered life and not interested in the practical application of their dissectmg 
room findings. As a rule, each was an indirddualist and prone to use original 
names for structures; consequently the nomenclature was comparable to the 
well-known tower of Babel. As a result, it became necessaiy to formulate a 
unifomi set of terms. The world’s outstanding anatomists, after a five-year 
studj’, met at Basle and promulgated the B.N.A. (Basle nomina anatomica). 
The Latin designations were to be anglicized, all proper names eliminated, and 
only descriptive terms to be used. 

TiTien I was a fii'st-jmar medical student, a B.N.A. book, comparable to a 
dictionary, to correlate the designations used in rmrious books, was a “must.” 
Urologists continued to use the terms. Buck’s, Codes’ and Denonvilliers’ fasciae. 
These surgical designations, along with that of Gallaudet, are now being used in 
textbooks of anatomj'; but the pure anatomists are not in agreement as to their 
meaning. Authors who are not familiar with the original wnitings of Buck and 
Colies,* and who get their anatomical knowledge second-hand from various 
textbooks rather than the operating room, add fiulher to the confusion by mis¬ 
using the B.N.A. terms. A clear and accurate dissection of the perineum is 
difficult because of the manj' fascial layers, the variabilitj' in their number, and 
the occasional fusion of some. 

Anatomists should follow the B.N.A. rule of using onl 3 '’ descriptive terms and 
leave to the sm’geons the use of proper names for the designation of structures. 
The dissecting I'oom findings should alwaj's be correlated with those of the 
emhrj’ologists, plysiologists and the clinicians before publication as authoritative. 
A hemorrhage into the scrotum that outlines Colles’ fascia in purple, is more 
coimncing than a score of drawings or confusing photographs of dissections; 
furthermore, the personal equation of the dissector and the artist is eliminated. 

^iTien I was a student assistant in anatom 5 ’', I asked Dr. Fra nkli n P. Mall 
about Buck’s fascia, not mentioned m the textbooks of anatomj-, and he replied 
that such did not exist; it being a surgical designation and not an anatomical 
entitj'. The same applied to the recto-urethralis muscle, CoUes’ and Denonvilliers’ 
fasciae. 

^lanj' j-ears later, on mj- return from France after World War I, as a general 

Cam-■'-merican Urological Association, Pasadena. 
• Photostatic copies of the original publications were furnished to the audience. 
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strengthened by the characteristic response to estrogen. The glands became 
movable, after which radical perineal prostatoseminal vesiculectomy was done. 
Our experience with this method of treatment was reported. Criteria for diagno¬ 
sis and recommending operation were outlined. Reasons for adopting this operative 
procedure are discussed. No claim is yet made for having cured any of these pa¬ 
tients. A plea is made to the profession at large to find more cases suitable for this 
regimen, and to urologists to do this procedure w’herever indicated, in order to 
get enough evidence together to establish or disprove its value. Intensified study 
of related problems is urged, such as the histopatholog}'' of carcinoma of the 
prostate, hormonal ph 3 '^siolog 3 ’’, and the pharmacolog 3 ^ of the estrogens. 

1904 F'ranhlin St., Oakland 12, Calif. 
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■^^TIAT AEE BUCK’S AND COBLES’ FASCL4E? 

MILEY B. WESSOX 

Are Buck’s and Colies’ fasciae surgical designations or anatomical entities? 
They are of fundamental importance to the urologists because, being closed 
sacs, they represent the fii'st line of barriers against the spread of urinary exti'a- 
vasation. Some recent publications based on gi'oss dissections and using confus¬ 
ing terminologj’ tend to obfuscation, hence the necessity of this presentation. 

Pure anatomists up to fifty years ago were intellectuals living a more or less 
cloistered life and irot interested in the practical applicatioir of then’ dissecting 
room findings. As a rule, each was an indimdualist and prone to use original 
names for structures; consequently the nomenclature was comparable to the 
weU-knomi tower of Babel. As a result, it became necessary to formulate a 
unifonn set of terms. The world’s outstanding anatoim'sts, after a five-r'ear 
study, met at Basle and promulgated the B.X.A. (Basle nomina anatomica). 
The Latin designations were to be anglicized, all proper names eliminated, and 
only descriptive tenns to be used. 

When I was a fil'st-year medical student, a B.X..\. book, comparable to a 
dictionarj', to coiTelate the designations used in various books, was a “must.” 
Urologists continued to use the terms, Buck’s, Colles’ and Denomnlliers’ fasciae. 
These surgical designations, along vith that of GaUaudet, are now being used in 
textbooks of anatomy; but the pure anatomists are not in agreement as to theu* 
meaning. Authors who are not familiar rrith the original m-itings of Buck and 
Colles,* and who get them anatomical knowledge second-hand from various 
textbooks rather than the operating room, add further to the confusion by mis¬ 
using the B.X..Y. terms. A clear and accurate dissection of the perineum is 
difficult because of the many fascial layers, the variabilit}- in their number, and 
the occasional fusion of some. 

Anatomists should follow the B.X..\. rule of using only descriptive terms and 
leave to the surgeons the use of proper names for the designation of stinctures. 
The dissecting room findings should always be correlated with those of the 
embiyologists, phj'siologists and the clinicians before pubhcation as aiithoi'itative. 

hemorrhage into the scrotum that outlines Colles’ fascia in purple, is more 
comnncmg than a score of drawings or confusing photographs of dissections; 
furthermore, the personal equation of the dissector and the artist is eliminated. 

When I was a student assistant m anatoffiX"-, I asked Dr. Franklin P. hlall 
about Buck’s fascia, not mentioned in the textbooks of anatomy, and he rephed 
that such did not exist; it being a surgical designation and not an anatomical 

entity. The same apphed to the recto-urethralis muscle, Colles’ and Denonmlliers’ 
fasciae. 

hlany years later, on my return from France after W'orld War I, as a general 

American XTrological Association, Pasadena, 

Photostatic copies of the original publications were furnished to the audience. 
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surgeon, I planned to spend a month at Johns Hopkins Hospital. When I went 
to pay respects to Dr. Hugh H. Young, he, in his disarming way, suggested 
that I investigate these fasciae in embryos, and since he said that would take 
only a few weeks, I agreed. However, all of my spare time for over two years was 
spent examining the 3000 embryos in the collection of the Carnegie Institute of 
Embryologj'’; only 32 were old enough to be of any real use. I had many specimens 
obtained from the autopsy room, and the curator. Dr. George L. Streeter, or¬ 
dered cut an entire series of pelves based on the “growdh curve.” (These slides 
should be invaluable to investigators because the development of the pelvic 
structure can be followed. They null be lent to anyone connected with a teaching 
institution.) I have published pictures of some of the sections and these have 
been ■widelj’’ copied; whereas pictures of others of the series should, for confirma¬ 
tion, appear in the literature. My study Avas supplemented wdth gross dissections 
of embalmed and fresh cadavers. A series of injections of colored solutions through 
an endoscope w^ere carried out on recently executed criminals in an attempt to 
outline both Buck’s and Colles’ fasciae, but the findings were not consistent and 
hence, not conclusive. 

The term “fascia” is a confusing one. Technically, it is a sheath or band of 
tissue which invests and connects the muscles. Practically all fasciae are merel}' 
compressed laj'^ers of the fibrous connective tissue everjwvhere present, and fie- 
quentlj'- is split in various v^ays by different dissectors. Mj'' study of serial sec¬ 
tions of embryos, stained with differential stains to identify the tissues, shoved 
that fascia is an after-development derived from a condensation of loose mesen¬ 
chymal tissue. Glass models were made of the serial sections of four embryos. 
"With the aid of an Edinger projection apparatus, the important structures veie 
traced directly on glass plates wdth Higgins ink of various colors. The glass 
plates Avere then stacked, and electric lights w'ere placed behind the model so 
that there Avas a three-dimension presentation of the Amrious structures. 
of these models, made at the UnWersity of California, were in the 1940 Gol en 
Gate International Exposition, IrVestern Section, A.U.A. urological exhibit, an 
the other tAA^o are at the Brady Urological Institute, Johns Hopkins Hospita .j 

It is uniA'-ersalB'^ accepted that the suspensory ligament is an extension o 
fibers from the fasciae of the M. rectus abdominis, the linea alba and the pu is 
that fuses AAuth the dorsal fascia of the penis. It is a triangular shaped plug ^ 
the apex beneath the pubis, and its fibers extend backAvard and fuse 
upper border of the triangular ligament. Scarpa’s fascia from aboAm and Co es 
from beloAV, are tightly adherent to the anterior layer of the suspensoiy ligamen 
or base of this Avedge shaped mass of fibrous tissue. 

An extraAmsation limited by Colles’ fascia first distends the scrotum pi open 
then the posterior part of the superficial perineal pouch, and finallj'' in 
the loose cellular tissues of the pendulous penis outside of Buck’s fascia. If 1 
is sufficient pressure, the fluid pushes its AAm 5 ’- up OAmr the suspensoiy ligamen 
and beneath Scarpa’s fascia. It cannot extend doAATi the thighs because o 
attachment of Scarpa’s fascia to the fascia lata. These findings confirm those o 
Abraham Colles published in 1811, except that he did not note any extension 
above the pubic bone. 
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Twenty-nine years ago, I published a simple diagram of Buck's, CoUes' and 
Denom-iihers’ fasciae, and with shght modifications, it has continued in general 
use to the present time (fig- 1)- The artist misspelled the name Denontdlliers, 
placins the apostrophe before instead of after the final letter, so mi picture n as 
earmarked. Recently its accuracy has been questioned by some pure anatomists 
because of its practical simphcity. I did not continue leaves of fascia around 
certain structures suice it would have comphcated the picture. They all disagiee 
in certain instances as to the nomenclature, and because I made my diagram so 
simple, they have assumed that I meant things that were not trtie. 



The clinical findings in cases of extravasation of urine, blood and pus, confirm 
the accuracy of this mid-sagittal inew of the fasciae of the pehis that I published 
in 192.3 as a working diagram. Time has proved the accuracy of the botmdaries 
of Colies' fa scia according to the case reports of Culp, Campbell, Bennardi. 
ITheeler, Ravenel. Char, and others. 

Xeither CoUes nor Buck described in detail the stnictures that now bear their 
names. Buck's fascia is the term commonly applied to a figure of eight fascia, 
one pocket enclosing the corpus spongiosum and extending from the corona to 
the anterior layer of the triangular ligament to which it is tightly adherent, and 
the other, the two corpus cavernosum distal to the crus. Our interest in Buck's 
fascia is limited to the covering of the corpus spongiosum and that part of corpus 
caveniosum in close contact with it (i.e., of the penis) The ventral sheath is a 
complete envelope and wiU confine within its boundaries an ordinart- abscess. 

Colies' fascia helps form the anterior layer of the triangular ligament. Pos¬ 
teriorly. it is bounded by the superficial transverse perineal muscle; then it 
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passes around the scrotum to the penoscrotal juncture; follows Buck’s fascia 
forward to the corona and then, backward until it becomes lost at the lower edge 
of the ventral layer of the suspensory ligament. Scarpa’s fascia ends nearb}" at 
the upper edge. From gross dissection, we know that Scarpa^s fascia passes down- 
■ward from the abdomen over the suspensory ligament and apparently joins 
Colles’ fascia. The juncture with the suspensory ligament is fairl}'' tight, but if 
there is sufficient extravasation, the fluid can find its way up beneath Scarpa’s 



Fig. 2. Colles’ fascia in scrotum and perineum outlined b}' liaemoirhage from to 
varicocele 

fascia. Ordinariljr Colles’ fascia is a closed sac that incloses the tunica vaginal) 
of the scrotum and Buck’s fascia of the pendulous phallus. c , • 1 

Hemorrhages tvithin the scrotum and abscessed glands of Littre will uinis 
ocular evidence of the outline of Buck’s and Colles’ fasciae. Of the 
there are three types of urinary extravasation commonly encountei'ed; 1) be " 66 
the la 5 '^ers of Buck’s fascia; 2) vuthin the superficial perineal interspace, an 
distal to the deep layer of the urogenital diaphragm. The dorsal sheath o uc^'^ 
fascia and the tunica propria of the corpora cavernosa protect these bo les 

invasion. . 

If a rupture of the urethra occurs distal to the urogenital diaphragm, an 
tear is ventrallj'- through Buck’s fascia, the extravasation of sterile urine oi 0° 


BUCK AXB cobles’ FASCIAE 


507 


will follow a routine pattern- The extravasation is confined temporarily within 
the superficial perineal interspace. (Infected urine is a different problem because 
normal barriers eventually slough, and we have a “periurethral phlegmon .) 
In the earh* stages, the extravasation is usually confined to one side of the 
scrotum. As the tumefaction increases, the extrai'asated fluid fills both sides of 
the scrotum, passing from the perineum forward, and into the penis, following 
Buck’s fascia down to the coronary sulcus and then back to the suspensory 



Fig. 3. Hemorrhage from tear in corpus spongiosum outlines Colles’ fascia of scrotum, 
phallus and beginning to extend over pubes and beneath Scarpa’s fascia. 

ligament, and if the pressure is sufficient, the fluid may even pass up beneath 
Scarpa’s fascia on the abdomen as far as the axilla, but cannot spread posteriorly 
to the ischiorectal fossa and laterally to the thighs. 

It is well knoum that if the rupture occurs proximal to the urogenital dia¬ 
phragm, the ex-travasation is held forward and away from the rectum by Denon- 
■villiers’ fascia. By dissection up the peritoneum from the bladder, the urine 
passes into the space of Retzius, and may extend to the diaphragm and eventu¬ 
ally through the inguinal rings, and appear on the abdomen. 

The first patient whom I saw with Colles’ fascia outlined by a hemorrhage 
had a small tear in a varicocele and the filling was slow, the maximum size not 
being reached for a week. The discoloration stopped at the lower border of pubes 
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passes around the scrotum to the penoscrotal juncture; follows Buck’s fascia 
forward to the corona and then, backward until it becomes lost at the lower edge 
of the ventral layer of the suspensory ligament. Scarpa’s fascia ends nearb}" at 
the upper edge. From gross dissection, rve know that Scarpa’s fascia passes down¬ 
ward from the abdomen over the suspensory ligament and apparently joins 
Colles’ fascia. The juncture with the suspensory ligament is fairly tight, but if 
there is sufficient extravasation, the fluid can find its way up beneath Scarpa’s 



Fig. 2. Colles’ fascia in scrotum and perineum outlined bj' haemorrhage from torn 
varicocele 

fascia. Ordinarily Colles’ fascia is a closed sac that incloses the tunica vaginalis 
of the scrotum and Buck’s fascia of the pendulous phallus. 

Hemorrhages wnthin the scrotum and abscessed glands of Littre will furnis 
ocular evidence of the outline of Buck’s and Colles’ fasciae. Of the foimei, 
there are three types of urinary extravasation commonly encountered: 1) betw een 
the laj’^ers of Buck’s fascia; 2) within the superficial perineal interspace; an 
distal to the deep layer of the urogenital diaphragm. The dorsal sheath of Buc s 
fascia and the tunica propiia of the corpora cavernosa protect these bodies lo 

invasion. , 

If a rupture of the urethra occurs distal to the ui ogenital diaphragm, an 
tear is ventralty through Buck’s fascia, the extravasation of sterile urine or b oo 
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will follow a routine pattern. The extravasation is confined temporarily witliin 
the superficial peruieal interspace. (Infected urine is a different problem because 
normal barriers eventually slough, and we have a “periurethral phlegmon”.) 
In the early stages, the extravasation is usually confined to one side of the 
serotiun. As the tumefaction increases, the extravasated fluid fills both sides of 
the scrotum, passing from the perineum forward, and into the penis, following 
Buck’s fascia down to the coronary sulcus and then back to the suspensory 



Fig. 3. Hemorrhage from tear in corpus spongiosum outlines Colles’ fascia of scrotum, 
phallus and beginning to extend over pubes and beneath Scarpa’s fascia. 

ligament, and if the pressure is sufficient, the fluid may even pass up beneath 
Scarpa’s fascia on the abdomen as far as the axiUa, but eannot spread posteriorly 
to the ischiorectal fossa and lateralh’ to the thighs. 

It is well knon-n that if the rupture occm-s proximal to the urogenital dia¬ 
phragm, the extravasation is held forward and away from the rectum b 3 ' Denon- 
i-illiers’ fascia. By dissection up the peritoneum from the bladder, the urine 
passes into the space of Retzius, and may e.xtend to the diaphragm and eventu¬ 
ally- through the inguinal rings, and appear on the abdomen. 

The first patient whom I saw with Colles’ fascia outlined by a hemonbatre 
had a small tear in a varicocele and the filling was slow, the ma.ximum size not 
being reached for a week. The discoloration stopped at the lower border of pubes 
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hot compresses. After the eAi:ravasated blood began to absorb, it was found 
that the shaft of the penis was indurated full length, as there had also been 
a hemoiThage within the ventral envelope of Buck’s fascia. The induration 
graduallv disappeared, and at the end of 2 weeks, the discoloration had faded, 
but a tender hard chcular mass remained in the perineum another 2 weeks. A 
iIcCarthy forobhque endoscope was then passed, and a heahng linear tear, 
1 inch in length was seen in the bulbous urethra about one inch distal from the 
external sphincter. 

r ^ t — 

( 

! 
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Fig o Abscess of gland of Littre confined within Buck’s fascia 

Three cases are reported of localized abscesses, confined by the posterior pocket 
of Buck’s fascia, drained by endoscopic incision and followed by cure, with no 
stricture formation; The fii^ is a case of circumscribed anaerobic streptococcus 
abscess within Buck’s fascia secondarj- to a general septicemia; chillg and fever, 
perineal swelling, and bulging mass in the deep bulbar urethra (fig. 4). The 
second is an abscess of a gland of Littre due to an acute gonorrheal infection and 
conforming to Buck’s original description as a “circumscribed, hard, prominent 
swelling in the anterior part of the scrotal covering, closely embracing the urethra 
and extendmg on either side around the root of the penis in the form of an 
indurated, flattened band’’ (fig. 5). Through an endoscope, a cautery was plunged 
into the most prominent area, the mass being steadied by the fingers, and a 
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The penis was distended by the hemorrhage, but the glans which hes outside 
of Codes’ and Buck’s fasciae remained pink (fig. 2). 

Shortly thereafter, another patient, 48 hours following his third operation 
for an undescended testicle and a herniotomy, had a venous ooze in the scar tis¬ 
sue. The scrotum was about 6 to 8 inches in diameter and the penis was 234 
inches in diameter. The discoloration extended to the lower edge of the pubic 
bone. 

Ser'^eral months ago, a man rvas referred to me who had suffered a linear rup¬ 
ture of the ventral wall of the urethra and Buck’s fascia. The hemorrhage filled 



Fig. 4 Abscess within Buck’s fascia secondary to a general septicemia ^ 

the anterior urethi-a, posterior envelope of Buck’s fascia, CoUes gyy 

started to leak out beneath the attachment of Scarpa s fascia an 

ligament, and up over the pubic bone (fig. 3). inned and fell 

While standing on the sides of an open barrel, the patien s i . 
straddle of one side. Within an hour, blood was oozing on-hase. Acute 

scrotum and phallus were distended and purple from t e ■\^Tigiithe 

retention developed and for 2 days the patient had to be ca e ^jje 

catheter was fii-st passed, it withdrew blood from the transverse 

bladder urine was clear. The hemorrhagic tumor e.xteii e ™ and 

perineal muscle around to the penoscrotal juncture, up o e : .g„uiar areas 

back to the pubis; and finally, the purple nt was continual 

above the upper level of the pubic bone). The only treatment 
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hot compresses. After the extravasated blood began to absorb, it nas found 
that the shaft of the penis was indurated full length, as there had also been 
a hemorrhage 'uithiii the ventral envelope of Buck’s fascia. The induration 
graduallj"' disappeared, and at the end of 2 weeks, the discoloration had faded, 
but a tender hard circular mass remained in the perineum another 2 weeks. A 
hlcCarth}’^ foroblique endoscope was then passed, and a healing linear tear, 
1 inch in length was seen in the bulbous urethra about one inch distal from the 
external sphincter. 



Fig 5. Abscess of gland of Littre confined within Buck’s fascia 

Three cases are reported of localized abscesses, confined by the posterior pocket 
of Buck’s fascia, drained bj^ endoscopic incision and followed by cure, rvith no 
stricture fonnation: The fii'st is a case of circumscribed anaerobic streptococcus 
abscess within Buck’s fascia secondary to a general septicemia; chills and fever, 
perineal swelling, and bulging mass in the deep bulbar urethra (fig. 4). The 
second is an abscess of a gland of Littre due to an acute gonorrheal infection and 
conforming to Buck’s original description as a “circumscribed, hard, prominent 
swelling in the anterior part of the scrotal covering, closely embracing the urethra, 
and extending on either side around the root of the penis in the form of an 
indurated, flattened band” (fig. 5). Through an endoscope, a cautery was plunged 
into the most prominent area, the mass being steadied by the fingers, and a 
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large amount of pus was evacuated. Urethral irrigations with an antiseptic solu- 
tiou were used, causing the abscess pouch within Buck’s fascia to bulge and when 
this was squeezed, as if it was the bulb of an asepto sjninge, the fluid squirted 
out a distance of about two feet. In the third case, following excessive stretching 
of the urethra ndth a Kohlmann dilator, a mass appeared at the penoscrotal 
juncture. Two daj'^s later, the patient had a temperature of 103F; through an 
endoscope the cncumscribed swelling of the urethra was opened with a cauteiy 
and the abscess drained (fig. 6). 



Fig. 6. Extravasation of urine within Buck’s fascia due to overdilatation of stricture 


SUJIXIARY 

The surnames. Buck and Colies, are applied to fascial sacs that control the 
spread of extravasation of blood and uninfected urine. They have long been 
considered surgical designations, but some now treat them as true anatomical 
entities. The structures are not susceptible to a B.N.A. designation, and pure 
anatomists are not in accord as to the correct names for the component parts. 

4^0 Post St., San Francisco 2, Calif. 
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MULTIPLE PAPILLARY URETHRAL TUMORS SECONDARY TO 
RENAL PELVIC TUIMORS 

PHILIP B. POTAIMPA 

In 1949,1 began a paper on renal pelvic tnmors with the statement; “Papillary 
tumors of the renal pelvis have an unusual propensitj'' to involve the ureter 
and bladder secondariijn” I did not include the urethra. Recently an article by 
Kaplan, jMcDonald, and Thompson cites 133 cases of papillary tumors of the 
urmary tract and again no mention is made of secondary involvement of the 
urethra. Fi^'e of our 7 patients with primary tumors of the renal pelvis, seen in 
the 2 years prior to 1949, had either simultaneous or subsequent similar hmoi's 
of the ureter, bladder, or both. Since that time I have also removed another 
kidney and ureter for a papilloma of the lover 2 cm. of the ureter. Numerous 
observations and reports in the literature attest to the fact that papillomas of 
the urinary tract are often multiple, but I have found no record of multiple 
papillomas found in the urethra following the removal of a similar tumor in the 
kidney. The following case emphasizes the possibilit 3 ’- of such a relationship. 

CASE REPORT 

C. G., a 61 jmar old white man, was admitted to the hospital in June 1951, 
because of recurrent hematuria. It had first occurred in December 1943, when the 
bleeding was attributed b 3 ’’ his doctor to sulfanilamide administered for a cold. 
When it happened again in ]Ma 3 ’- 1945, c 3 mtoscop 3 '' was performed and the bleed¬ 
ing ascribed to prostatitis, but no p 3 mlograms were made. However, in Ma 3 '' 
1946, exci-etoiy urograms were made because of low back pain, and were de¬ 
scribed as normal. In November c 3 mtoscop 3 ’^ was repeated and retrograde p 3 'elo- 
grams made, which disclosed a moth-eaten superior caly.x m the left kidney. A 
nephrectom 3 ’^ was done and the diagnosis established of papillaiy (epidermoid) 
carcinoma of the left renal pelvis with invasion of the renal parench 3 Tna. 

I had first seen the patient on December 18, 1947 for another episode of bleed¬ 
ing. C 3 mtoscop 3 '^ at that time had shown a papillaiy tumor protruding from the 
left ureteral orifice. The entire remaining ureter, with a cuff of the adjacent 
bladder, was removed. The specimen was an elongated sausage like tube o 
tissue containing fluid under some tension and the wall containing several palpab e 
masses. On opening the ureter the masses were found to be from 8 to 30 mm. m 
diameter, rounded, and covered with a villous papillaiy epithelium. The micio 
scopic diagnosis was papillaiy epidermoid carcinoma of the ureter, grade 1. 

C 3 "stoscopy 6 months later showed no tumor, but at the end of a 3 mar ve 
found a small papilloma on the left lateral wall of the bladder, which Avas electro 
coagulated. He was checked at intervals, but in June 1951, rvheii he nas a 
mitted, he had noticed bleeding again. C 3 ’’stoscopy at this time reveae no 
tumor in the bladder, but 6 separate papillar 3 ^ tumors rvere found in the me la- 
two in the prostatic portion, and four distal to the external sphincter distii ju ec 

Read at annual meeting, Western Section, American Urological Association, P.as.idona, 
Calif., May 22, 1952. 
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along the external urethra almost to the fossa navicularis. These were aU thor¬ 
oughly fulgurated. An excretory urogram showed that the remaining right kidney 
and ureter were apparently normal. It had been especiallj’" noticed that all the 
urethral tumors were on the left side of the canal. In November 1951, the 
patient observ''ed further bleeding and on examination we found at least six 
more papillomas distributed along the left lateral wall of the anterior urethra, 
two of which were quite large. None was seen in the bladder. All the tiunors 
were again destroyed thoroughly by electrocoagulation through the resectoscope 
and the panendoscope. The pathological diagnosis again was papillar 3 ’' car¬ 
cinoma of the urethra. The pyelo-ureterogram on the right was again normal. 
The patient has not been observed since, but we are anxiously awaiting the 
opportunity for further examination. 

DISCUSSION 

All papillary tumors of the urinary tract must be considered malignant. How¬ 
ever, those of verj’’ low degree of mahgnancy, which some men even caU benign, 
seem more likely to behave in the manner described. Their tendencj’’ to recur in 
the same or another area, to involve multiple sites, and to undergo anaplastic 
changes justifies this point of view. Moreover, in different parts of one tumor 
there may be differences in histological structure. When one mews the progres¬ 
sive changes which occur in the transitional epithehum of the urinarj’^ tract, one 
can dimde these tumors into four groups, according to the classification of Mc¬ 
Donald and Priestley. They are 1) papiUomas, 2) papillary tumors with infiltra¬ 
tion, 3) nonpapUlarj'' tumors with infiltration, and 4) epidermoid carcinomas. The 
prognosis of papiUaiy tumors of the renal pehds is poor, there being less than 
50 per cent 5-j’’ear sundvals. Six of our 7 cases preidously reported are ahve at 
this time. 

Explanation of the simultaneous or succeeding involvement with tmnor of 
new areas in the urinary tract has given rise to a great deal of speculation. 
Three hypotheses as to their pathogenesis have emerged. The first is the theorj’’ 
of surface implantation, or “seeding.” The secondarj' tumors practically alwa 3 ’^s 
manifest themselves from above doivnward, in the direction of the urinai^’- 
current. In our study of the literature on tumors of the renal pehds prior to 
1949 we foimd no instance of involvement of the ureter or kidney pehds second¬ 
ary to a primarj’’ tumor of the bladder. However, it is true that we recentlj’’ 
removed a kidney and ureter, with a cuff of the bladder, for a papiilarj’- tumor 
of the ureter which was foimd 2]/2 years foUovdng the transurethral destruction 
of a single papilloma of the left lateral wmll of the bladder. It is difficult to see 
how broken off fragments of tumor can remain viable and implant themselves 
on the intact epithelium lower down in the tract or in other areas. This is especi¬ 
ally true when the secondary tumors do not appear until 2 or 3 5 'ears after the 
original tumor. 

The second theory is that of Ijunphatic spread. There are strong objections to 
this, the most obidous being is that the direction of spread is wrong. The Ijun- 
phatic flow is upward and not downward, while it has already been stated that 
upward extension from a lesion lower down is distinctly unusual. Moreover, 



514 


PHILIP B. POTAMPA 


the tumor appears always to involve the mucosa earliest, when most of them 
are seen, and the deeper layers only much later. Of course these tumors do 
grow into the l 3 rmphatics. This was shown in one of our previous cases in which 
the removal of a ureter containing a tumor, with the surrounding cuff of bladder 
wall, revealed tumor cells in the adjacent l 3 Tnph channels. 

This then leaves the third theoiy, that of multicentric origin of these tumors, 
as the most plausible explanation. This is the belief of most observers now, who 
feel that there must develop a neoplastic tendency in urothelium. This most 
excellent word has been used to include the epithelial lining of the entire urinary 
tract. I believe that these urothelial cells are often carcinogenic, or potentially 
malignant, especially in middle age. This theory is possibly strengthened by the 
finding that the cancer process, when multiple, often limits itself to that side of 
the urothelium where it first began. In this case, for instance, the left kidney, left 
ureter, left wall of the bladder, and left side of the urethra were in turn involved. 
At no time were any tumors found on the right side. It is my opinion that we 
can rule out the other theories, and accept the last, the theory of multicentric 
origin, as the factor in the formation and progression of urothelial tumors. 

Since there is no way of preventing such lesions, urologists must do complete 
cysto-urethroscopic and pyelo-ureterographic studies on every patient who com¬ 
plains of blood in the urine. The complete removal of the initial lesion or group of 
lesions, in case of neoplasm, does not preclude the possibility of the development 
of a new growth elsewhere in the urinary tract. Therefore repeated complete 
examinations must be made on every patient w'ho has had a tumor treated, 
regardless of its location in the urinary tract, for the remainder of the patient s 
life. At least no figures have been given so far as to when one can safely stop. 
The need for such study is not even entirely eliminated after cystectomy, when 
particular attention must be paid to the urethra, which many of us fail to do. 
Some of the tumors for which cystectomy has been done have been the more 
rapidly growing grade 2 papiUomas, which have begun to infiltrate. I beheve 
that only the papillomas of grade 1 or 2 ordinarily show this marked tendency 
to the multiplicity pattern. If properly treated and observed, tumors of tte 
type can probably be controlled very simply as they arise from time to time, wi 
very little distress to the patient. 


SUJWMABY 

A case has been presented to suggest that the cells of the urothelium are 
carcinogenic in certain individuals, and that we can no longer explain mu tip e 
urinary tract tumors by the theories of seeding or lymphatic spread. The case 
report and the discussion indicate that the entire urinary tract, from the 
neys to the urethral meatus, must be investigated both initially and for e 
adequate follow-up of any papillary tumor or the urothelium. 

610 S. W. Alder St., Portland 6, Ore. 
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ANASTOMOSIS OF THE VAS DEFERENS TO CORRECT 
POST VASECTOMY STERILITY 

JOHN W. DORSEY 

The majority of the medical profession, and a surprising number of urologiste, 
are of the opinion that bilateral vasectomy produces a state of irreversible steril¬ 
ity. O’Conor in 1948 stated that out of 750 urologists who had returned his 
questionnaire, 615 had never attempted surgical re-union of the vas deferens. 
It is the purpose of this paper to demonstrate that anastomosis of the vas de¬ 
ferens, or vasorrhaphy, is successful in a sufficiently large percentage of cases as 
to justify its more frequent performance. 

Vasectomy for purposes of sterilization is a relatively safe surgical procedure. 
Wesson in 1950 thoroughly discussed the legal status of vasectomy as a sui'gical 
procedure. As urologists, we should counsel our medical colleagues as to the 
serious social problems that may be created by the injudicious performance of 
vasectomy for sterilization, and fiuther emphasize the need for a most careful 
evaluation of the patient requesting vasectomy. 

The reports of successful anastomosis of the vas deferens are limited. Twyman 
and Nelson, Barker, Nelson, Freiberg and Lepsky, Cameron, and Huffman have 
reported on single successful cases. O’Conor reported 14 cases of bilateral anasto¬ 
mosis of the vas deferens with a successful result in 9 cases. He also stated that 
Michelson was successful in 5 cases. Some form of splint was placed in the lumen 
of the vas in all of the surgical procedures described. Cameron left a hollow steel 
tube in situ. Michelson utilized two steel udre sutures that were removed in 7 
to 9 days. O’Conor used silk-worm gut that was removed in 6 to 10 daj^s. All 
cases reviewed utilized the end to end technique of anastomosis except the 
lateral anastomosis of Freiberg and Lepskj'. 

CASE REPORTS 

Case 1. Mr. A. B. S. was 29 years of age. A bilateral vasectomy had been per¬ 
formed 13 years previously at the instigation of his mother in the hope that it 
would deter him from marrying. This patient married, was divorced, and re¬ 
married. Both he and his present wife desired children. A bilateral vasorrhaphy 
was performed in December 1946. Three weeks postoperative the ejaculate re¬ 
vealed the presence of numerous, well-formed, motile sperm. Two months later 
the sperm count was 60,000,000 per cubic centimeter. Result considered suc¬ 
cessful. 

Case 2. Mr. D. V. J. was 29 years of age. A bilateral vasectomy had been per¬ 
formed 7 years prerfously at the instigation of his wife w’ho did not desire children. 
Subsequentlj^ the patient was divorced. He remarried and the second wife greatly 
^sired a child. Bilateral vasorrhaphy was perfor^d in March 1947, and viable 
sperm were present in the ejaculate 18 daj's later. Conception occurred promptly 
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and a baby girl was born 13 months following surgery. Result considered suc¬ 
cessful. 


Case 3. Mr. M. F. was aged 29. Due to the ill health of his wife a bilateral 
vasectomy was performed 6 years previously. The patient subsequently ob¬ 
tained a divorce and was remarried. Both he and his wife desired children. Bi¬ 
lateral vasorrhaphy was performed in February 1950. This patient was followed 
for 1 year and at no time were sperm observed in the ejaculate. Re-operation in 
the near futme is contemplated. This case must be considered a failure. 

Case 4- Mr. N. K. A. was aged 32. This couple had two young children, and 
due to limited finances believed that they could not adequately support more 
offspring. A bilateral vasectomy was performed 3 years ago, and 1 year later 
their son had a carcinomd~of the adrenal gland and died. One jmar later a bi¬ 
lateral vasorrhaphy was attempted bj’^ his family physician which proved unsuc¬ 
cessful. In July 1950, this patient wms operated upon and a bilateral vasorrhaphy 
performed. Sixteen days foUovdng simgery ^^rm were present in the ejaculate 
and at 2 months the copnt was 50 per cent normal. This patient’s wife was de¬ 
livered of a full termteby girl in August 1951. Result considered successful. 

Case 5. hlr. J. S. wms 39 years of age. This couple, following the birth of their 
second child 9 years ago, felt that they could not afford more offspring. As a 
result the father submitted to a bilateral va sgcto my. One week prior to being 
seen, their 9 year old son contracted poliomyelitis and died. This couple ardently 
desired another child, and in December 1950, a bilateral vasorrhaphy was per¬ 
formed. Four weeks following surgery the^^erm count was well within the limits 
of normal. After 0 months of unsuccessful attempts to conceive the wife was 
examined and the fallopian tubes were found to be obstructed. Result considered 
successful. 

Case 6. Mr. F. T. was aged 27. At the request of his vife who did not desire 
children, this patient submitted to a bilateral vasectomy 6 years ago. He was 
divorced, remarried, and the second wife desired a child. In Jam 1951, bilateral 
vasorrhaphy was performed, and 2 weeks foUoving surgery a'lew motile sperm 
were observed in the ejaculate. In the thiripostoperative month the sperm count 
was normal, and shortly thereafter his wife conceived, but unfortunately mis¬ 
carried in the second trimester of pregnancy. Result considered successful. 

Case 7. Air. J. D. V. was 25 years of age. This patient had been married 10 
months and his vdfe had failed to conceive. Repeated sperm counts by the at¬ 
tending gynecologist and the author revealed a complete azoospermia. Tbeie 
wms no history of previous genito-urinary tract infection. Physical examination 
revealed a rounded, firm, relatively insensitive induration of the globus minor o 
the epididymides. The globus major of each epididjmus and the vasa ^ no 
appear to be involved in the pathological process. A clinical diagnosis of bi atera 
tuberculous epididymitis was made and the situation fully explained to e 
patient. With a full knowledge of the possible complications it was his desire m 
surgery be performed to restore the patency of the genital excretorj^ ac s. n 
May 10, 1948 a bilateral partial epididymectomy removing the globus mnor 
and most of the body of the epididymis was performed. At the same se 
bilateral epididymo-vasorrhaphy was accomplished. An elliptical incision 
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made in the globus major of each epididymis, and the vasa efferentia cut and a 
milky fluid exuded. The vasa were cut obliquely and a silk-worm suture advanced 
distally 8 cm. in each vas. The free end was then carried through the wall of the 
globus major, the dartos, and fixed to the skin of the scrotum. The edges of the 
vas were approximated to the incision in the globus major with interrupted 
sutures of 00000 silk. The suture at the distal angle of the vas penetrated only 
the muscular wall. The incisions healed by primary intention, and the splinting 
silk-worm sutures were removed on the fifth postoperative day. 



to 








SiLh-wnn suture f/KeJ 
h scrciiL skin 


_ 1^1®- 1. Schematic illustration of surgical technique. A, vas severed at right angles, 
.D, needle piercing proidmal segment of vas C, placement of mattress and lateral sutures 
V anastomosis completed. 


The pathologist reported finding a bilateral tuberculous epididymitis; while 
sections from the body of the epididymides and vasa were normal. This patient 
at first exhibited oligospermia, but 8 months later examination of the ejaculate 
revealed 80,000,000 sperm per cubic centimeter. When last seen this couple 
were contemplating direct insemination of the husband's semen in an attempt 
to promote conception. 


SURGICAL TECHNIQUE 

A midscrotal incision 4 to 5 cm. in length is made over the free ends of the vas 
deferens. The spermatic cord is partially mobilized and the fibrosed ends of the 
vas delivered with a minimal amount of dissection in an attempt to preserve the 
blood supply. Both segments of the vas are severed at right angles above the 
level of fibrosis, and traction placed on the fibrosed portion while the patencv 
of the lumen is ascertained by the introduction of a strand of silk-worm suture 
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and a baby girl was born 13 months following surgery. Result considered suc¬ 
cessful. 

Case 3. Mr. M. F. was aged 29. Due to the ill health of his wife a bilateral 
vasectomy was performed 6 years previously. The patient subsequently ob¬ 
tained a divorce and was remarried. Both he and his wife desired children. Bi¬ 
lateral vasorrhaphy was performed in February 1950. This patient was followed 
for 1 year and at no time ■were sperm observed in the ejaculate. Re-operation in 
the near future is contemplated. This case must be considered a failure. 

Case 4. Mr. N. K. A. ■was aged 32. This couple had two 3 ’'oung children, and 
due to limited finances beheved that they could not adequately support more 
offspring. A bilateral vasectomy was performed 3 years ago, and 1 year later 
their sou had a carcinom^Tof the adrenal gland and died. One year later a bi¬ 
lateral vasorrhaphy was attempted by his family physician which proved unsuc¬ 
cessful. In July 1950, this patient ■w'as operated upon and a bilateral vasorrhaphj' 
performed. Sixteen days fofio^wdng surgery '^^rm were present in the ejaculate 
and at 2 months the cmmt was 50 per cent normal. This patient’s ■wife was de¬ 
livered of a full term'haby girl in August 1951. Result considered successful. 

Case 5. Mr. J. S. ■urns 39 j'^ears of age. This couple, foUo^wing the birth of their 
second child 9 years ago, felt that they could not afford more offspring. As a 
result the father submitted to a bilateral va sgcto my. One week prior to being 
seen, their 9 3 ’’ear old son contracted poliomyehtis and died. This couple ardently 
desired another child, and in December 1950, a bilateral vasorrhaphy was per¬ 
formed, Four weeks following surgery the^erm coimt W'as well ■\vithin the limits 
of normal. After 6 months of unsuccessful attempts to conceive the ■wife w'as 
examined and the fallopian tubes were found to be obstructed. Result considered 
successful. 

Case 6. Mr. F. T. was aged 27. At the request of his wife w'ho did not desire 
children, this patient submitted to a bUateral vas ectom y 6 years ago. He w^as 
divorced, remarried, and the second wife desired a child. In Ju^ 1951, bilateral 
vasorrhaphy was performed, and 2 weeks follo^wing surgery aTew motile sperm 
W'ere observed in the ejaculate. In the third postoperative month the sperm count 
was normal, and shortly thereafter his wife conceived, but unfortunately mis¬ 
carried in the second trimester of pregnancy. Result considered successful. 

Case 7. Mr. J. D. V. was 25 years of age. This patient had been married 1 
months and his wife had failed to conceive. Repeated sperm counts by the at 
tending gynecologist and the author revealed a complete azoospermia. There 
was no histor 3 '^ of previous genito-urinary tract infection. Physical examination 
revealed a rounded, firm, relatively insensitive induration of the globus ° 
the epidid 3 Tnides. The globus major of each epidid 3 Tms and the yasa no 
appear to be involved in the pathological process. A climcal diagnosis ® 
tuberculous epididymitis was made and the situation full 3 ^ e.xplaine o e 
patient. With a full knowledge of the possible complications it was his esue a 
surgery be performed to restore the patenc 3 '’ of the genital excretory uc s. 

Ma 3 ’- 10, 1948 a bilateral partial epididymectom 3 ^ remoifng the glo 
and most of the body of the epididymis was performed. At the 
bilateral epididymo-vasorrhaphy was accomplished. An elliptma i 
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made in the globus major of each epididymis, and the vasa efferentia cut and a 
milky fluid exuded. The vasa were cut obhquety and a silk-worm suture advanced 
distally 8 cm. in each vas. The free end was then carried through the wall of the 
globus major, the dartos, and fixed to the skin of the scrotum. The edges of the 
vas were approximated to the incision in the globus major with interrupted 
sutures of 00000 silk. The suture at the distal angle of the vas penetrated onlj^ 
the muscular wall. The incisions healed by primarj’^ intention, and the splinting 
sUk-worm sutures were removed on the fifth postoperative day. 
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R illustration of surgical technique. A, vas severed at rieht anv]p<! 

ij’anasto^nforfs'^complete?^^ segment of vas C, placement of mattress and lateral sutures 

The pathologist reported finding a bilateral tuberculous epididjunitis: while 
ec 10 ^ from the body of the epididjunides and vasa were normal. This patient 

revealed 80 000 ^ 000 ^°^^^™*^’ ^ months later examination of the ejaculate 

wprT ^ f O-OOO.OOO sperm per cubic centimeter. When last seen this couple 

to nro msemination of the husband’s semen in an attempt 

10 promote conception. ^ 
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and a baby girl was born 13 months following surgery. Result considered 
cessful. 


suc- 


Case 3. Mr. M. F. was aged 29. Due to the ill health of his wife a bilateral 
vasectomy was performed 6 years previously. The patient subsequently ob¬ 
tained a divorce and was remarried. Both he and his wife desired children. Bi¬ 
lateral vasorrhaphy was performed in February 1950. This patient was followed 
for 1 year and at no time were sperm observed in the ejaculate. Re-operation in 
the near future is contemplated. Tliis case must be considered a failure. 

Case 4- Mr. N. K. A. was aged 32. This couple had two young children, and 
due to limited finances believed that they could not adequately support more 
offspring. A bilateral vasectomy was performed 3 years ago, and 1 year later 
their son had a carcinom£*of the adrenal gland and died. One year later a bi¬ 
lateral vasorrhaphy was attempted by his family physician which proved unsuc¬ 
cessful. In July 1950, this patient was operated upon and a bilateral vasorrhaphy 
performed. Sixteen days following surgery'^rm were present in the ejaculate 
and at 2 months the copnt was 50 per cent normal. This patient’s wife was de- 
hvered of a full term Mby girl in August 1951. Result considered successful. 

Case 5. Mr. J. S. wms 39 years of age. This couple, following the birth of their 
second child 9 years ago, felt that they could not afford more offspring. As a 
result the father submitted to a bilateral va sgcto my. One week prior to being 
seen, their 9 year old son contracted poliomyelitis and died. This couple ardently 
desired another child, and in December 1950, a bilateral vasorrhaphy was per¬ 
formed. Four weeks following surgery the'Sperm count was w'ell Tvithin the limits 
of normal. After 6 months of unsuccessful attempts to conceive the wife was 
examined and the fallopian tubes were found to be obstructed. Result considered 
successful. 

Case 6. Mr. F. T. Tvas aged 27. At the request of his wife who did not desire 
children, this patient submitted to a bilateral vas ectom y 6 years ago. He w'as 
divorced, remarried, and the second wife desired a child. In Jum 1951, bilateral 
vasorrhaphy wms performed, and 2 weeks following surgery a lew motile sperm 
were observed in the ejaculate. In the thirApostoperative month the sperm count 
w'as normal, and shortly thereafter his^^e conceived, but unfortunately mis¬ 
carried in the second trimester of pregnancy. Result considered successful. 

Case 7. Mr. J. D. V. was 25 years of age. This patient had been married 
months and his wife had failed to conceive. Repeated sperm countsby the a 
tending gynecologist and the author revealed a complete azoospermia. 6'' 
was no history of previous genito-urinary tract infection. Physical examination 
revealed a rounded, firm, relatively insensitive induration of the globus 
the epididymides. The globus major of each epidid 3 Tnis and the yasa di 
appear to be involved in the pathological process. A clinical diagnosis of bi a era^ 
tuberculous epididymitis wms made and the situation fully explained to 
patient. With a full knowdedge of the possible complications it was his 
surgery be performed to restore the patency of the genital excretory uc s. 

May 10, 1948 a bilateral partial epididymectomy removing the ^ 

and most of the body of the epididymis wms performed. At the same se J 
bilateral epidid 5 Tno-vasorrhaphy was accomplished. An elliptical incisio 
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made in the globus major of each epidid 3 Tnis, and the vasa efferentia cut and a 
TTiilh y fluid exuded. The vasa were cut obliquely and a silk-vonn suture advanced 
distally 8 cm. in each vas. The free end vas then carried through the wall of the 
globus major, the dartos, and fixed to the skin of the scrotum. The edges of the 
vas were approximated to the inciaon in the globus major with interrupted 
sutures of 00000 silk. The suture at the distal angle of the vas penetrated only 
the muscular wall. The incisions healed by primary intention, and the splinting 
sflk-worm sutures were removed on the fifth postoperative day. 



fo scroiiL skin 

Fig. 1. Schematic illustration of surgical technique. A, vas severed at right angles, 
■D, needle piercing proximal segment of vas C, placement of mattress and lateral sutures 

anastomosis completed. 

The pathologist reported fi nding a bilateral tuberculous epididymitis; while 
sections from the body of the epididjunides and vasa were normal. This patient 
at first exhibited oligospermia, but 8 months later examination of the ejaculate 
revealed 80,000,000 sperm per cubic centimeter. When last seen this couple 
Were contemplating direct insemination of the husband’s semen in an attempt 
to promote conception. 

SURGICAL TECHNIQUE 

A midscrotal incision 4 to 5 cm. in length is made over the free ends of the vas 
deferens. The spermatic cord is partially mobilized and the fibrosed ends of the 
vas delivered with a minimal amount of dissection in an attempt to preserve the 
blood supply. Both segments of the vas are severed at right angles above the 
level of fibrosis, and traction placed on the fibrosed portion u-hile the patencv 
of the lumen is ascertained by the introduction of a strand of silk-worm suture 
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It is often possible to express a milky fluid from the proximal segment by gentle 
massage of the epididymis. See figure 1. 

A straight round pointed needle, armed ■with a strand of silk-worm gut, is 
introduced into the lumen of the proximal segment of the 'vas toward the testicle 
and made to pierce its wall at 1^^ cm. (fig. 1, B). Then a free end of the silk-worm 
suture is ad'vanced a distance of 8 to 10 cm. in the distal segment of the vas. 
The needle is maintained in position to stabilize the "v^as during the placement of 
the mattress suture and single lateral sutures (fig. 1, C). The mattress suture 
utilized is similar to that employed by Stoffel in tenoplasty. We belie've that this 
suture co-apts the free ends of the ■vas ■with a minimal amount of tension at the 
line of the anastomosis. In effecting the anastomosis 00000 silk sutme is used 
and care taken not to penetrate the lumen of the ■^as. Where possible, a second 
apposing mattress suture is placed in the vas (not illustrated). The single inter¬ 
rupted lateral sutures are primarily for stabilization, while approximation of the 
anastomosis is maintained by the mattress sutures. The needle is then carried 
through the ■svall of the vas, and the scrotal wall, and the silk-worm suture fixed 
to the skin of the scrotum. No particular effort is made to remove the fibrosed 
segments of the vas deferens remaining from the pre^vious vasectomy, feeling 
that further dissection might impair the blood supply at the site of the anasto¬ 
mosis. Where possible the two fibrosed ends of the vas are approximated with 
a single suture of 000 catgut in an attempt to further relieve any tension at the 
site of the anastomosis. The fascia of the cord is closed ■Ruth 000 plain catgut. 
The scrotal incision is closed ■without drainage in the majority of cases. The 
splinting silk-^worm sutures are removed between the fourth and sixth days. 

DISCUSSION 

In the cases reported the absence of sperm preoperatively was ascertained both 
by the referring physician and the author. Testicular biopsy was not performe 
on the assumption that in these previously fertile patients it might do more harm 
than good. This impression is confirmed by Henri Bayle, who condemns testiculai 
biopsy, belie^ving that the slight hemorrhage contributes to subsequent 
It is the concensus of opinion that spermatogenesis is relatively unaffecte 3 
obliteration of the vas deferens. Bayle reports finding numerous mobile sperma 
tozoa in three patients with congenital absence of the vas deferens, then lespec 
tive ages being 41, 36, and 29 years. He also states that operation in gem a 
tuberculosis gave only failure, there being stenosis of the execretory passages an 
no spermatogenesis in eight (3 per cent). Despite this gloomy 
genital tuberculosis it is apparent that an occasional case ■will present itse a^ 
is amenable to surgical correction, as evidenced by the successful resu t m cas 
7. The successful end result in 5 out of 6 cases of bilateral vasorrhap ly Js a^^ 
tributed to the method of splinting the anastomosis, the mattress 
approximating the vas, minimal dissection and gentleness in the ban mg 
tissues. 

sujvumart 

Sterility foUovdng vasectomy was corrected by anastomosis of the vas 
ferens in better than 80 per cent of cases reported in this senes. 
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A previous unsuccessful attempt at vasorrhaphy is not a contra-indication to 
re-operation. 

Testicular biopsy preliminary to vasorrhaphy was not performed in this series 
of cases. 

Surgical occlusion of the vas does not appear to abolish spermatogenesis. 
Normal sperm were observed in one of our patients thirteen years following 
vasectomy. 

Epididymo-vasorrhaphy should be attempted more frequently following 
partial epididymectomy in an attempt to preserve the fertility of the male. 

125 E. 8th St., Long Beach, Calif. 
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PRIMARY RETROPERITONEAL TERATOMA 


RICHARD CHUTE, SAMUEL E. LEARD and RUDOLF OSGOOD 

From the Massachusetts Memorial Hospitals and the Boston University School of Medicine, 

Boston, Mass. 


A comprehensive review of this subject by Palumbo and his coworkers* pub¬ 
lished in 1949 reveals that, although about 500 primaiy retroperitoneal tumors— 
mostly sarcomas—have been reported in the world literature, only about 10 
per cent of these have been teratomas, of which only 58 cases had been reported 
up to that time. Since then, one more case was reported by Baker and Ragins- 
in 1950. Therefore because of the rarity of this condition, and because P 3 'e- 
lography is of the greatest importance in making the diagnosis of retroperitoneal 
tumors, due to their close proximity to the kidney and ureter, it seems worth 
while to discuss this subject before this urological group and present a case of 
this condition. 

In considering these tumors, the retroperitoneal area is taken to be the region 
between the posterior parietal peritoneum and the posterior body wall. It is 
bounded above by the diaphragm and below by the pelvic diaphragm. In addi¬ 
tion to the kidneys, adrenals, pancreas, and the posterior surface of portions of 
the intestine, the retroperitoneal space also contains blood vessels as the aorta 
and the inferior vena cava, with many branches and tributaries respectively, 
lymphatics, nerves, and areolar tissue. By the term “primary” it is meant that 
the tmnors under discussion arise independently from tissue in the retroperitoneal 
region, notably the embryologic tuogenital cell ridge, and not from adjacent 
organs such as pancreas, adrenal, or kidney. Also malignant metastases, which 
are quite common in this region, are excluded from this discussion. 

As regards the details of the origin of these primary tumors, there is no general 
unanimity of opinion, but there is agreement that they are of congenital nature 
and arise from embryonic pluri-potential cells, and also that their growth is not 
under the orderly control mechanism governing normal tissues, so that thej 
may grow in an uncontrolled and disorderly maimer, and may become dangerous 
malignant tumors. During their development they may push any of the a 
dominal viscera away from the posterior abdominal wall. Also the}" may grou 
into the mesentery of the large or small bowel and may extend downward o^er 
the promontory of the sacrum into the pehds. They may be solid or cystic, u 


are usually a combination of both. . , , 

Teratomas may grow to a very large size; the largest one on record veigne 
26 pounds. They have been found twuce as frequently on the left side as on 
right, and are slightly more common in females. As is to be expected from en 
congenital nature, they tend to manifest themselves in the younger age group 
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Palumbo et al. found 55 per cent in the first decade, 35 per cent in the second 
and third decades, and onl3^ 10 per cent after the age of 30 . 

Sjmaptoms as a rule are the result of pressure on various stmctines bj’' the 
growing neoplasm. At first the sjnnptoms are vague, although persistent, and are 
apt to consist of mild abdominal discomfort with anorexia, eructations, heart¬ 
burn, and constipation or diarrhea, wliich maj^ baffle the diagnostic ability of the 
physician. A persistent low-grade swinging fever, the cause of which is not ob¬ 
vious, may occur. Later, as the tumor mass increases in size, there are apt to be 
symptoms of partial intestinal obstruction with more marked constipation oi- 
diarrhea, crampj' pains, increasing anorexia, and even nausea and A'omiting. 
Back pain maj’’ be bothersome. Prominence and dilatation of the veins of the 
anterior abdominal wall occur sometimes, as does edema of the legs. Loss of 
weight and strength is usual. 

As the lesion develops, an abdominal mass can usualty be palpated, and the 
question arises as to its nature. Even if a mass cannot be felt, the s3Taptoms 
commonly lead to the taking of gastro-intestinal x-rays. If the mass is large, the 
ascending or the descending colon ma3’^ be markedty displaced from its normal 
position. The chief value of the gastro-intestinal x-ra3's in these cases is to exclude 
that tract as the primar3' site of the tnmor. If the gastro-intestinal tract 
has been eliminated as the primar3’- site, urograph3^ is indicated and almost 
always gives ver3' ^'aluable information, as practicall3' all retroperitoneal tumors, 
as they enlarge, exert some pressure on the ureter or the kidne3’’, and thus reveal 
their presence and position. Commonh’- these tumors press upon the ureter 
and/or the kidne3' from the rear, pushing them forward and lateralty, and 
sometimes obstructing them. This is true not onl3’' of teratomas, but also of retro¬ 
peritoneal tumors of eveiy type. The x-ra3’' cannot differentiate between tera¬ 
tomas and other retroperitoneal tumors, unless bones, teeth, or calcific deposits 
are revealed within the tumor. Frequent 13^ on account of pressure on and resulting 
obstruction of the upper urinaiy tract b3'^ these tumors, the intravenous d3"e is 
not excreted well and retrograde p3"elograms ma3" be necessaiy for satisfactoiy 
delineation. The urograms should be taken not onl3^ in the usual anterior-posterior 
view but also in the oblique or lateral vierv. Schulte and Emmett^ have pointed 
out that it is veiy rare for tumors or C3'^sts of the pancreas—no matter how large— 
to displace the kidne3^ or ureter. This is an important diagnostic point. 

^Yhat are the characteristic changes in the urogram produced b3' retroperi¬ 
toneal tumors? i\Iost frequentty the kidne3’^ and upper ureter on one side are 
definite^’ displaced lateralb^ ^od anteriorty; although medial displacement can 
occur. Sometimes the kidne3" is displaced upwards, and its lower pole pushed more 
lateral^' than usual. Rarety the kidne3' is displaced downwards, but great care 
must be taken to distinguish this from renal ptosis. Sometimes the kidnev is 
rotated to a greater or less degree. There ma3' be obstruction at the ureteropelvic 
junction, and occasionalh' the upper or middle ureter is obstructed with dilatation 
above. Usually a largo, soft tissue mass producing the displacement and obliterat- 

pcmotM'tuLrs. .1.'rrou' 42 : 215 ; of retro- 
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ing the psoas shadow can be seen in the x-ray picture, but this is not ain'ays the 
case. Retroperitoneal pneumography may well prove to be of value in the delinea¬ 
tion of these tumors, but no reference to its use in such cases has been found. 

The ideal treatment of retroperitoneal teratomas is complete surgical excision, 
including as wide a margin of safety of uninvolved tissue as possible. Unfor¬ 
tunately, however, when the teratomas are malignant, they frequently are found 
to be so advanced and to have involved vital structures to such an extent that 
their total removal is quite impossible. When this is the case, and also in cases 
where they have been removed but were frankly malignant, x-ray therapy has 
been shown to usually be of some benefit. UTule this obviously cannot affect the 
most adult portions of the tumor, it may help destroy the more sus¬ 
ceptible portions. 

In Palumbo’s series at least 10 per cent of the teratomas were frankly malig¬ 
nant at the time of operation. A good many others, even though no definite 
microscopic evidence of malignancy was found, behaved in a malignant manner 
and were prone to recur and even to metastasize to liver, lungs, and vertebrae. 
Therefore in general the prognosis at best is guarded and uncertain. 

CASE REPORT 

R. G., a 44-year old white married shipyard worker, was admitted to the 
Massachusetts Memorial Hospitals. His past liistory was non-contributory. 
Seven weeks previous to entry he had the sudden onset of severe steady pain in 
the back and lower mid-abdomen which caused him to double up and to take to 
his bed. There was no nausea or vomiting. The next day his physician saw him 
and, since he rvas still in pain and had a fever of lOlF, gave him morphine and 
penicillin. When he still had fever and pain after 4 days, he was admitted to a 
hospital in his home town, and sedatives and penicillin continued. Retrograde 
pyelograms were performed which were said to be normal. After 10 days the pain 
and fever gradually subsided, and he left the hospital. After recuperating at 
home for some weeks, he went back to work for a few days but did not feel vep" 
well, and 2 weeks before entry had recurrence of pain with a shaking chill. Again 
he was hospitalized and given penicillin. A barium enema was performed an 
reported as negative. It was noted that whenever he had an enema his pain be¬ 
came worse. His physician, baffled by the situation, referred him to the Massa¬ 
chusetts Memorial Hospitals. Phy'-sical examination on entry’' was not remaikab e. 
He was in no great distress. No masses were felt in the abdomen, but there nas 
some tenderness below the umbilicus. Breasts and prostate felt normal. Testes 
were small normal. Laboratory examinations including urinaly'^sis, urine cu ure, 
complete blood count, nonprotein nitrogen, icterus index, stool examination, etc., 
were all normal. The sedimentation rate was slightly elevated (27 mm. in one 
hour). A plain x-ray’' fihn of the abdomen showed the psoas shadows distiiict, an 
no masses were visualized. Chest x-ray'^ was normal. Excretory’ urograp y ( S- 
1, A) showed a normal right kidney and ureter, except for some lateral dena ion 
of the ureter opposite the fourth lumbar vertebra. On the left side the Ion ei po e 
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of the kidne}' was displaced laterally somewhat. Also the dye was slow to appear 
in tins kidney, and all calyces were markedly dilated and blunted, sug:gesting 
some obstruction. Retrograde (fig. 1 , B) pyelograms confirmed this finding, and 
also revealed some rotation of this left kidney, and lateral displacement of the 



Fig. 1. A, 20 minutes excretory urogram showing peculiar dilatation of all calyces of 
left kidney and also lateral displacement of right ureter opposite fourth lumbar vertebra. 
Xo shadow of mass is seen. B, retrograde pjelogram showing left upper ureter and lower 
pole of left kidney pushed laterally Xote some rotation of kidney. C, film taken SO minutes 
after retrograde pyeiogram Xote delayed emptifing of left kidnev. Dve still present in 
pelns 



left upper ureter, .\fter the catheter through which the dye had been introduced 
had been withdrawn from the kidney pehns, the pelvis was very slow to empty, 
and an \-ray taken one hour and twenty minutes afterward showed plenty of d\-e 
still in the left kidney pelvis (fig. 1 , C). He was operated upon with the diagnosis 
of uieteropclvic obstruction, the nature of which was not clear. At operation a 
normal kidney was ciicouiitcred, whose pedicle and pelvis were being pushed 
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laterally and anteriorly by a cystic mass considerablj^ larger than a golf ball, 
which was behind and medial to the kidney. It was seen that pressure from this 
caused the poor emptying of the kidney and the hydronephrosis. The abdomen 
was explored, and it was found that this cystic mass was at the upper end of a 
firm, fixed mass, as large as a good-sized cucumber, which ran downward and 
mediallj'- and which eventually invaded and fused with the left psoas muscle at 
about the level of the bifurcation of the aorta, which it partially covered. On the 
right side, at about the same level, a hard, fixed nodule the size of a hen’s egg 
protruded from the right psoas muscle. It was quite obvious that the tumor Avas 



Fig. 3. A, island of chondrosarcoma as component of malignant teratoma. B, tumor 
giant cell surrounded fibrosarcomatous tissue. 


inoperable, and therefore a generous biopsj'’ was taken from the junction o t le 
cyst and the body of the tumor, and the tvound tvas closed. • i • i. 

Gross examination of the tissue removed at biopsy shouted it to be piiwis 
yellow, mushjq friable, and in places necrotic. Microscopic sections shove an 
undifferentiated malignant tumor composed of anaplastic carcinomatous an 
sarcomatous tissue, with areas of characteristic choriocarcinoma and of cion lo 
sarcoma. The diagnosis Avas primar3’- malignant teratoma (figs. 2 and )• 

The patient made a very satisfactorj”^ coiwalescence, folloAA'ing AA'hic i ® 
giAmn a total of 4,800 roentgen units of 200 14 ^'" x-raj^ therapy to the 
tumor during the next 2 months. He did aa'cII for 4 months after the 
of this x-raj" therapy, but then began to complain of pain in the 
abdomen in a region corresponding to the position of the egg-size no u e 
jecting from the right psoas muscle. A mass could be felt there, an uin 
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course of the next two months, 10,000 units of 200 x-ray therapy rvere given 
to this mass and also elsewhere in the abdomen through several portals. This 
gave relief of his sjTnptonis for two montlis, but then he began to complain of 
severe back pain, and to have persistent and intractable vomiting. He went 
downhill rapidly, became emaciated, and died in his home town nine and 
one-half months after aoperation 


SOClLiRT 

A case of piimary retroperitoneal teratoma is reported, and tliis rare maUgnant 
condition is discussed. 

SjTnptoms are the result of pressure on varions stmctures by the growing neo¬ 
plasm. Early sjTnptoms are vague but persistent abdominal complaints, while 
later sr-mptoms are abdominal or back pain often accompanied by sj-mptoms of 
partial intestinal obstruction, and by deterioration in general condition. 

In most cases a mass is e^'eutually discovered on physical examination, 
although none was detected pre-operativeh* in the ease reported. 

Lrographj* is invaluable in the diagnosis of retroperitoneal tumors, which 
usually displace the kidney or ureter laterallj* and anteriorly, sometimes up¬ 
wards, and may obstruct them. This occurred in the case reported. 

The ideal treatment is complete surgical excision, but these timiors are often 
inoperable, and in general the prognosis is poor. X-ray therap 3 ' maj" give some 
palliation. 
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AORTOGRAPHY AND RETROPERITONEAL OXYGEN IN UROLOGIC 
DIAGNOSIS: A COMPARISON OF TRANSLUMBAR AND PERCU¬ 
TANEOUS FEMORAL METHODS OF AORTOGRAPHY 
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and the University of California, School of Medicine, Los Angeles 

Aortography has provided the urologist with a diagnostic technique of recog¬ 
nized value for investigation of pathologic conditions of the kidneys and retio- 
peritoneum and of the aorta and its branches.^"'’' Increasing experience in ap¬ 
plication of this form of diagnosis has led to modifications of technique which 
are worthy of mention. A previous publication® described and compared aoitog- 
raphy by translumbar aortic puncture and by retrograde catheterization of 
the aorta through surgical exposure of the femoral artery. It was concluded that 
“translumbar needle aortography was simpler and less hazardous and should 
be the method of choice in all suitable cases.” Peirce’s subsequent development 
of the simpler technique of percutaneous catheterization of the femoral artery:®'"’ 
has led to need for further comparative study of the two methods. 

It is the purpose of this paper to examine techniques currently employed m 
translumbar and percutaneous femoral artery catheterization aortography and 
to enumerate the advantages of, and indications for, each. In addition, the use 
of retroperitoneal oxygen insufflation as a useful adjunct to aortography ni 
selected cases is reported. 


METHODS 

Translumbar aortic 'puncture. The basic technique of translumbar aoific 
puncture as originally advocated by Dos Santos and since described in detail by 
others” ■ has been used (fig. 1). In the past we have used pentothal sodium 
or spinal anesthesia, but recently we have been well satisfied with local infiltia 
tion anesthesia.*^ After adequate premedication, 1 per cent procaine solution is 
infiltrated to a depth of two inches at the point selected for insertion of tie 
aortography needle. The remainder of the procaine required is injected 
the needle employed for aortic puncture as it is advanced slowly along le 
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translumbar route. Most patients experience discomfort as tire needle tip reaches 
the vertebral body, but this is readily controlled by injecting more procaine at 
this point. Another injection is made as the needle tip approaches the aorta. A 
total of 10-20 cc of 1 per cent procaine is all that is ordinarily required. When 
local anesthesia is used, the patient may, after injection of any contrast medium, 
note brief cramping abdominal pain or a sensation of warmth. This also occurs 
in aortography by percutaneous femoral artery catheterization using local anes¬ 
thesia and is not entirely obrdated by spinal anesthesia. It is our impression that 
intra-aortic injection of 5 cc of 1 per cent procaine'^ immediately preceding in¬ 
jection of the contrast material reduces abdominal discomfort. No ill effects from 
this technique have been noted to date. Most patients report that translumbar 



Fig 1 A, landmarks for translumbar aortic puncture four fingerbreadths to left of 
midline belon tnelfthrib Patient in prone position i?, approximate site of aortic puncture. 


aortography under local anesthesia is less disturbing than c3fstoscopy. The needle 
ive have used to best advantage for translumbar aortic puncture was designed 
especially for aortography.* It is a 17 gauge, 7 inch steel needle of special thin 
wall tubing which has the inside diameter of a 16 gauge needle. It has a modified 
Huber point which provides some directional control of the flow of contrast 
medium as it leaves the needle tip (fig. 2 , A). The jet of fluid produced b3r force¬ 
ful injection leaves the needle at an angle (fig. 2 , B). This has been helpful in 
diiectiiig the contrast medium cephalad and dorsall3'^ awa3^ from the superior 
mesenteric aiter}-^ or toward the left or right renal artery as desired. The large 
bore of the needle permits a rapid and effective injection. A needle stop is a useful 
addition to equipment for translumbar aortic puncture. It is a small metal 
cylinder bored to thread easily on the needle shaft and has a setscrew for living 
Its position (fig. 2 , A). When the aortic puncture needle is properly placed, the 
needle stop is placed against the patient’s back and set on the shaft. This pre- 


CJinic.i! Uses of Intravenous Procaine. Springfield, 


“Graubarcl,D J and Peterson,M. C 
lb Cliarlcs C Tliomas, tOoO 

* « TICO, L.N'RII 17 gauge 7" needle vith Ilubor point. Furnished bv Osear 

(U't 2 k\, Becton, Dickinson Companv, Rutherford, X. J. (The use of this ii'" 

vas first suggested to us bt Dr CoiAcrsc Peirce in Miiv 1950 ) ■ ° 
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vents the needle from entering further or indicates outAA^ard displacement during 
subsequent manipulations. 

All injections have been made by hand using a 10 cc Luer-lok S3Tinge AAith 
metal finger and thumb rings. The syringe is most conveniently adapted to the 
needle by a one foot length of transparent plastic tubing Avith Luer-lok attach¬ 
ments and a stopcock.’ 

Percutaneous femoral artery catheterization. Peirce’s method^' of percutaneous 
femoral artery catheterization aortography has been folloAA'ed in this study 
(fig. 3). This procedure is usually carried out using adequate premedication and 
local infiltration anesthesia AAuth 1 per cent procaine at the site of puncture in 

!>»■»-^^ 




A. 


B. 

Fig. 2. A, special Huber point needle Avitli needle-stop on shaft 
tional needle; B, jet of fluid produced by injection of conventional needle (aoo^ ; 
pared with injection of Huber point needle. 

the femoral artery just beloAV the inguinal ligament. If general anesthesia is 
emploj'^ed, local infiltration of procaine at the site of puncture is used to 
arterial spasm. OriginallA'- AA'e used a short bevel, 13 gauge, 4 inch nee e o^ 
arterial puncture and introduction of the polyethylene tubing. Recentl}^ a\ e la^^^ 
used a 12 gauge Robb cannula* AA'hich accepts a larger tubingf that has an or 
side diameter of 0.075 inch and an inside diameter of 0.055 inch. After t ® ^ 

has been adAmnced into the aorta the cannula is AAuthdraAAm from the ar 
preArent shearing of the tubing. Steady pressure is applied over 
site to prevent hemorrhage. The distal end of the tubing is fitted aaR 
end 15 or 16 gauge needle and stopcock to permit easy intermittent injec 

contrast medium. q d it is our 

Test injection of contrast medium. In aortographj'’ b}" either me lo 

* B-D No. 485 LNR 12 gauge 2" special needle for percu^neous femoral aortog^^^ P 
t Supplied by Medical Plastics, Inc., 4512 Marble Hall Road, Balt 



aortography 


529 


practice to use a test injection of 3-4 cc of contrast medium followed bj’ im¬ 
mediate x-ray exposure. This “scout film” is evaluated before further injections 
are made. After translumbar puncture and injection using the Huber point 
needle, enough detail is obtained to indicate the need for rotation of the needle 
to prevent excessive filling of the superior mesenteric artery or to du’ect the stream 
of contrast material to one side or the other. In a case in which the test dose pro¬ 
duced epigastric pain, nausea, and vomiting, the “scout” x-ray film showed 
that the superior mesenteric artery had received most of the contrast material. 
The needle tip was rotated accordingh'. and subsequent injection of 12 cc of 
contrast medium produced no discomfort or nausea and little filling of the 



Fig 3 Peirce’s method of percutaneous femoral artery catheterization. .4, 12 gauge 
Robb cannula; S, tubing advanced through cannula folloning femoral artery puncture; 
v, course of tubing front puncture site to abdominal aorta. 

superior mesenteric artery. A test injection and “scout” x-ray also decrease the 
likelihood of extravasation of a large amount of contrast medium in the trans- 
iumbar method. 

The test injection utilized with the percutaneous femoral method visualizes 
the course of the poh'ethylene tubing, which is non-opaque, and indicates the 
position of its tip in relation to the structures of primary interest. The tubing 
may then be adjusted upward or dowuwai'd to secure maximal filling of the 
desired area with the final injection. 

Each injection of contrast material is followed by an injection of 10-20 cc of 
normal saline solution which cleare the needle and tubing of the contrast medium 
and blood. We have not found the use of heparin necessary. 

Contras! media. Sodium iodide solution was not employed in this studv as 
earlier observations showed it to be too irritating.^ We have utilized 75 per cent 
nco-iop.ax, 70 per cent urokon.* and 70 per cent diodrast. Diodrast though suf¬ 
ficiently opaque is less desirable because of its viscosity and tendency Toward 
* Suppheil by Melvin A. Thorpe, Mallinckrodt Chcmic.il Works, St. Louis, .Mm 
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injections have been made by hand using a 10 cc Luer-Iok syringe with 
metal finger and thumb rings. The syringe is most conveniently adapted to the 
needle by a one foot length of transparent plastic tubing with Luer-Iok attach¬ 
ments and a stopcock.’ 


Percutaneous femoral artery catheterization. Peirce’s method® of percutaneous 
emoral artery catheterization aortography has been followed in this study 

1 ^1 ■ is usually carried out using adequate premedication and 

oca m tiation anesthesia with 1 per cent procaine at the site of puncture in 






A. 


B 



Huber poiat needle mtb aeedle-stop on shaft (above), and conven 

nareUproduced bv injection of conventional needle (above) com¬ 
pared -nith injection of Huber point needle. 


the femoial artery just beloiv the inguinal ligament. If general anesthesia is 
employed, local infiltration of procaine at the site of puncture is used to prevent 
arterial spasm. Originally we used a short bevel, 13 gauge, 4 inch needle for 
aiteiial punctuz’e and introduction of the polyethylene tubing, Eecentb’^ w'o 
used a 12 gauge Robb cannula* which accepts a larger tubingt that has an out 
side diameter of 0.075 inch and an inside diameter of 0.055 inch. After the tubing 
has been advanced into the aorta the cannula is withdrawn from the arler} e 
pi event shearmg of the tubing. Steady pressure is applied over the puncture 
site to piei ent hemorrhage. The distal end of the tubing is fitted with a hibu 
end 15 or 16 gauge needle and stopcock to permit easy intermittent injection o 
contrast medium. 

Test injection of contrast medhim. In aortogi'aphy by either method it is our 


* ^ t2 ^uge 2" special needle for percutaneous femoral 

T Supplied bj- IMedical Plastic.?, Inc., 4512 Marble Hall Road, B.altiniore 12, -'w- 
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practice to use a test injection of 3-4 cc of contrast medium followed bj’’ im¬ 
mediate x-ray exposure. This “scout film” is evaluated before further injections 
are made. After translumbar puncture and injection using the Huber point 
needle, enough detail is obtained to indicate the need for rotation of the needle 
to prevent excessive filhng of the superior mesenteric artery or to dhect the stream 
of contrast material to one side or the other. In a case in which the test dose pro¬ 
duced epigastric pain, nausea, and A'omiting, the “scout” x-ray film showed 
that the superior mesenteric artery had received most of the contrast material. 
The needle tip was rotated accordingl 3 ’’, and subsequent injection of 12 cc of 
contrast medium produced no discomfort or nausea and little filling of the 



Fig 3 Peirce’s method of percutaneous femoral artery catheterization. H, 12 gauge 
Robb cannula, B, tubing advanced through cannula following femoral artery puncture; 
C, course of tubing from puncture site to abdominal aorta. 

superior mesenteric arteiy. A test injection and “scout” x-raj^ also decrease the 
likelihood of extravasation of a large amount of contrast medium in the trans¬ 
lumbar method. 

The test injection utilized tvith the percutaneous femoral method visualizes 
the course of the poh’eth 3 ''lene tubing, which is non-opaque, and indicates the 
position of its tip in relation to the structures of primar 3 ’^ interest. The tubing 
ma 3 - then be adjusted upward or downward to secure maximal filling of the 
desired area with the final injection. 

Each injection of contrast material is followed ly an injection of 10-20 cc of 
normal saline solution which clears the needle and tubing of the contrast medium 
and blood. ^Ye have not found the use of heparin necessaiy. 

Con/rasl media. Sodium iodide solution was not emplo 3 ’ed in this studv as 
earlier observations showed it to be too irritating.® We have utilized 75 per cent 
nco-iopax, 70 per cent urokon,* and 70 per cent diodrast. Diodrast though suf¬ 
ficiently opacine is less desirable because of its viscosity and tendency toward 
* Supiilicd by Melvin A. Thorpe, Malliiiekrodt Chcmic.il Works, St. Louis, Mo. 
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crystallization when cooled or exposed to air. Both 75 per cent neo-iopax and 
70 per cent urokon provide excellent arteriograms of similar contrast quality. 
Thej'’ are equally well tolerated and neither one produces undue pain when 
injected into the aorta under local anesthesia. At present we have no established 
preference for one or the other. 

After the test injection, 10-12 cc of contrast medium is rapidly injected for the 
aortogram. Often 10-12 cc suffices for a diagnostic arteriogram, but we do not 
hesitate to repeat the procedure or use a 20 cc injection if necessaiy to produce 
desired results. Later films usually show an excretoiy urogram which is often 
helpful in conjunction -with subsequent aortograms. On occasion we have used 
120 cc of 75 per cent neo-iopax in a single patient during one examination with- 



Fig. 4. Presacral injection of oxygen for retroperitoneal pneumograph}’’ (Rivas). Needle 
tip lies in loose areolar tissue between rectum and sacrum. 

out apparent ill effect. However, in cases tvhere more than two or three injections 
have been made, diffuse clouding with loss of detail has been apparent on the 
x-ray films. This effect is apparently the result of tissue opacification, particulaily 
noticeable in the liver and spleen. In none of the recent cases was evidence o 
iodism or intolerance to the contrast medium noted. In a larger series obseive 
by one of us, there were two instances of acute iodism, neither of which vns 


serious. 

X-raxj technique. In aortography bj”^ either technique we have most often em 
ploj'^ed a single x-ray exposure timed to coincide with injection of the last cc 
of contrast material. The x-ray examination is conducted on an ordinaiy la lo^ 
graphic table equipped ’ttdth a Bucke}’’ grid and an oi^erhead 200 MA tube m 
rotating anode. The patient is in a prone position during translumbar aoitogiap ij 
and supine duilng percutaneous femoral aortographjn Blurring due to mo 
is prevented bj’^ an exposure time of Ko to Ks second. Other factois are a 
inch tube film distance; an 80-95 kilovoltage, and 13 IMAS. (Juriiw 

Effective use of rapid cassette-changing devices for 
the course of a single injection has been described elsewhere. 


Goodwin, W. E., Sloan, R. D. and Scott, W. W.; J. Urol., 61: 1010, 1949. 
” Blum, E., Witz, J. and G.andar, R.: J. d’urol., 57; 1951- ... ..o 1951 

1 * itlelick, W. F., Yarbrough, G. P. and Boler, T. D.. J. Urol., 66 . laS, 
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cases in the present study this technique has been used to good advantage (fig. 
12). A Sanchez-Perez seriograph is used. Best results are obtained when eight 
films are exposed in 4 seconds. The first film is exposed before injection is begun. 
Rapid injection occupies films 2, 3, and 4, and the remainder of the films show 
a late phase girdng good nephrograms and delineating tumors. This method of 
x-ra 3 ’’ exposure practicaUj’’ assures a good arteriogram since the problem of sjm- 
chronization of injection and x-raj’' is removed. Serial films maj^ produce a com¬ 
bination of details impossible to achieve b 3 '^ anj’^ other means. Utilization of a 
rapid cassette-changing device, particularlj'^ in renal arteriographj’’, significantlj^ 
enhances the diagnostic acuity of the procedure. 

r ^ 



Fig. 5. Saccular aneurysm of abdominal aorta demonstrated b}' percutaneous femoral 
method of aortography. 

We have in the past tried the Valsalva maneuver or tourniquets on the lower 
extremities to impede dispersion of the contrast medium without demonstrable 
improvement in results. These techniques were not used in the present studjx 
Re(roperitoneal oxygen insufflation. Retroperitoneal pneumographjq devised 
by Rivas,'5 and more recently advocated by Smith et al.-'> is a definite aid to 
visualization of retroperitoneal structures. The ease vith which it can be ac¬ 
complished, the lack of discomfort on the part of the patient, and additional 
diagnostic information obtained recommend its use. We have used it most 
frequently in cases with retroperitoneal tumors, especialh' those of the kidnevs. 
These same cases are often subjects for aortography, wiien retroperitoneal in¬ 
sufflation of oxygen is completed, approximately 30 minutes before aortography, 
sufficient diffusion in the perirenal areas vill have occurred. When the lesion 
is unilateral, insufflation may be directed to the side in question by placing the 
patient as for administration of spinal anesthesia with the affected .side upper¬ 
most. If bilateral insufflation is desired, the patient may be turned from side to 

>’ Riv.is, K. M.- .Vm ,1. Roentgenol., 64: 723, 1050 
1952 ^"<1 Stratto, P. B.: J. Urol., 68: 953 
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side or placed in the prone, knee-chest or lithotomy position during oxygen in¬ 
jection. 

Using local infiltration anesthesia a 19 or 20 gauge, 4 inch spinal needle is 
introduced through the skin and subcutaneous tissue beside or beneath the tip 





aoita just below lenal arteries. Note extensive collateral circulation. 



aortogiam indicating avasculantv of mass Diagnosis renal c 3 st. 

of the cocc 3 "x and directed mediall 3 ’^ and upward about 1-2 inches 
concax'it 3 ^ of the sacrum (fig. 4). Rectal palpation as the needle is 
sists in proper placement of the needle tip in loose areolar tissue bet« een i 
and sacrum. After the needle is appropriately placed, 3-5 cc of 
jected to push the rectum forward, and a three-wa 3 ^ stopcock is attac e 
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needle. Oxj-gen is introduced by hand injection thi'ough a 50 cc sjTinge attached 
by the stopcock and tubing to an oxygen tank. If the needle is properly placed, 
injection meets no appreciable resistance. The SYiinge is successively fiUed and 
emptied until 500-800 cc of oxygen has been injected for each side. The patient 


Fig. S. .4, left retrograde pjelogram; B, retroperitoneal pneumogram combined with 
translumbar aortogram showing lower pole mass supplied by large branch of left renal 
arteri. Diagnosis: carcinoma of kidney, proven at surgerj-. 


Fig 9 Combined retroperitoneal pneumogram and translumbar aortogram. Fused 
ectopic kidnei with anomalous blood supply. Three renal arteries well delineated. 

IS allowed to sit up and encouraged to move and turn to facilitate upward diffu¬ 
sion of the gas. A mild feeling of fullness in the flank and lumbar region indicates 
that oxygen has infiltrated the retroperitoneal space, and there is resonance on 
percussion over the lumbar area. Occasionally the patient will note shoulder 
(diaphragmatic) pam as the gas diffuses above the kidneys. We have not found 
It necessary to employ the pneumothorax apparatus recommended bv others.^ 
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In our experience manual sjalnge injection is efficient and safe. Oxygen has been 
used because it is readilj'^ aA'ailable, inexpensiA^e, and gh^es excellent results. 
It is preferred to air on the theoretical ground that a potential gas embolus Avith 
oxj^gen AA’ould be more readily absorbed bA’' the blood stream.-' 




■ 

m 

n 



fm 






xuG. lu -.'i, niisieaaing iransiumDar aoriogram ana reiroperibuueai 
left renal arterial pattern \^ith avascular contiguous mass at lower pole. B, surgical spe 
men, mixed sarcoma, extiarenal 




Fig. 11. Normal retroperitoneal pneumogram and percutaneous femoral aorto,. 
Both adrenals can be distinguished and appear normal. 


RESULTS 


In a comparatiA-e studj" of translumbar and percutaneous femoral aortograplb^ 
Are emploA'ed both methods in each of a series of cases. In some instances 
Goodnin, AA’^. E. and Harmel, INI. H.: Anesth. and Analg., 28; 253, IWQ- 
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patient Avas tiu'ned on his back immediateh' after the completion of aortography 
by transhimbar aortic puncture, and percutaneous femoral artery catheteriza¬ 
tion was earned out. In others several days elapsed between utilization of each 
method in the same patient. In another gi’oup, only one of the two procedures 
was used and a comparison of results was made. 



Fig. 12. TVlute male, 10 years old, with h\-pertension. Retrograde pyelograms were 
normal. Percutaneous femoral aortographv with six serial e.xposures at 0.5 second intervals. 
.-1. film II of series: note filling of vessels' of right supra-renal mass supplied primarily by 
large branch from right renal artery. B, film V of series showing diffuse opacification of 
supra-renal mass. Diagnosis: pheochromocj'toma, cured at surgery. (Courtesy of Dr. 
E Wr Belt .) 



Fit, 13 White male, 34 tears old, B.P. 250/170 with earh cardiac failure- Poorly func¬ 
tioning Tight kidney on cNcrctory urogram A. retrograde pyelograms Clinical diagnosis, 
atrophic p\cloncphritis, right. B, percutaneous femoral aortogram demonstrating normal 
left renal blood supph and decreased right renal vascularity. Repeated injection and 
translumbar aortography produced same result. C. surgical specimen. “Goldblatt kidnev.” 
Pathologist's report. obliterative renal endarteritis .At IS month follow-up patient norkin"- 
and 11 ell B P 140 90. 


Indications for aortography have been elaborated by many who have evaluated 
the tecliniiiue. \ ascular disea.«e (figs. 5 and 01 is the most important non-urologic 
field for aortography and arteriography. Our present study has included examples 
of each of the commonly listed urologic indications for aortography. Usefulness 
to the urologist is apparent in cases of renal cyst (fig. 7) or tumor (fig. 8), tin- 
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explained renal hematuria, non-functioning kidney, hydronephrosis due to 
aberrant vessel, renal anomalies (fig. 9), retroperitoneal tumors (figs. 10 and 12), 
and hypertension (fig. 13). There has been little mention of the use of aortograph}' 
in evaluation of acute renal injuries. This appears to be a logical and reasonable 
step, and current experience of one of us suggests that it may have considerable 
use in this connection. 

There have been no serious comphcations encountered with the procedures 
employed. On several occasions during use of the translumbar method, extra¬ 
vasation of contrast medium about the aorta occurred. The result was deep ab¬ 
dominal discomfort which disappeared within 24 hours. 

The site of percutaneous femoral artery puncture is usually tender to pressure 
for one or two days. Some ecchymosis is present for about one week. Use of pres¬ 
sure dressing over the puncture site after removal of the tubing has prevented 
bleeding and hematoma formation. 

No ill effects were noted after retroperitoneal oxygen insufflation. 


CONCLUSIONS 

Both translumbar and percutaneous femoral methods of aortograph}’^ are use¬ 
ful. There are specific indications for the use of each method (table 1). 


Translumbar method: 


Percutaneous 

method; 


femoral 


Table 1 

Indicctions 

Most cases of simple, renal ar¬ 
teriography (fig. 7) 
Peripheral vascular disease or 
obliterative disease of the 
aorta (fig. 6) 


Visualization of adrenals (figs. 
II and 12) 

Aortic aneurysm (fig. 5) 

Desire to fill aorta above dia¬ 
phragm (fig. 11) 

Most children (fig. 12) 

Where movement of patient 
(i.e. for oblique .x-raj's, etc.) 
is desired 

Casts or othopedic appliances 
which prevent prone posi¬ 
tion 


Conlraindicalions 

Lumbar aortic aneurysm (fig- 

Some cases of scoliosis vliere 
lumbar method is difficult or 
impossible 

Inflammatory disease of lum¬ 
bar spine, left lumbar or 
retroperitoneal areas 

Peripheral vascular disease 

Very obese patients 

Local lesions of inguinal re¬ 
gion; hernia, lymphadcnop- 
athy, inflammatory disease 


the 


The novice may learn both methods with relative ease. In our p. 

the translumbar method is quicker and easier and usually gives bettei ^ 
graphic results. The femoral puncture method has the distinct ^ 
mobility of the tubing and thus the site of injection of contrast me lum. 
Either method can be safely and easily used with local infiltration ai 

only. 
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A test injection of contrast medium VTitbi a “scout” x-ray film-k important as 
a preliminary step in eacii method. It provides additional protection for the 
patient and helps assure optimal results. 

Either 75 per cent neo-iopax or 70 per cent urokon as a contrast medium is well 
tolerated by the patient and gives arteriograms of good quality. 

The use of serial x-ray exposures is of definite aid and should be employed 
whenever possible in aortography by either technique. 

Retroperitoneal oxygen injection by way of the presacral route is simple and 
harmless. Often the resulting x-rays give a remarkable amount of information 
in themselves. When combined with aortography, by either route, the diagnostic 
value of each technique is enhanced (fig. 9). This combination should often be 
used in difBcult problems. 


StrjIMARY 

A comparative study of translumbar aortic puncture and percutaneous femoral 
artery catheterization methods of aortography has been made. 

The basic techniques of each method are described, and modifications of equip¬ 
ment and procedure are presented in detail. 

The use of local infiltration anesthesia, a special needle for aortography, and 
the needle stop with the translumbar method is described. 

The importance of a test injection of contrast medimh employed with a “scout” 
x-ray film as a preliminary step with either method is emphasized. 

The selection and use of contrast media are discussed. 

Advantages of serial x-ray films, obtained with the rapid cassette-changing 
device (Sanchez-Perez seriograph), using either technique of aortography are 
enumerated. 

The use of retroperitoneal pneumography with aortography for greater diag¬ 
nostic detail is reported, and the technique of pre-sacral oxygen injection is 
described. 

Results obtained with transliunbar and percutaneous femoral aortography 
alone and in combination with retroperitoneal pneumography are illustrated. 

Grateful acknowledgement is made to our medical illustrator, Mary P. 
Goodwin, and the members of the photographic laboratory, Wadsworth Hospital. 

1015 Gayley Ave. Los Angeles 24, Calif. {R. C. IF.) 

The Depariment of Surgery, Division of Urology, The University of California, 
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REACTION TO UROGRAPHIC AGENTS WITH 
AND WITHOUT ANTIHISTAMINES 

THOMAS D. MOORE and NELSON SANDERS 

From the University of Tennessee, The Department of Urology, John Gaston Hospital and 

Moore Clinic, Memphis, Tenn. 

Almost a quarter century has elapsed since von Lichtenberg and Swick^ demon¬ 
strated the clinical value of the organic iodine compounds in the diagnosis of 
lesions of the urinary tract. During this period excretion urography has become 
one of the most commonly used and a most valuable diagnostic tool in the hands 
of the urologist. No reliable figure on the number of excretory urograms made in 
this country is available, but the number must be well in excess of a million 
yearly. 

Although the use of modem urographic agents is generally considered safe, 
the reports of serious reactions and even fatalities following excretion urography 
command attention. Any means by which the risk of excretory urography, a 
wholly diagnostic procedure, can be eliminated or reduced takes on an importance 
greater perhaps than the relative infrequency of serious accidents would seem 
to indicate. Careful observations on reactions to urographic agents have been 
made for the past several years at the Moore Clinic and the John Gaston Hospital 
in Memphis. Because our approach to the problem has contained some features 
not emphasized in other reports, we believe that we are justified in presentmg 
our preliminary findings, although inconclusive, in the hope that further work 
along these or similar lines will be stimulated. 

Reactions to urographic media are usually classified as “mild,” “moderate, 
“severe,” or “fatal,” for they appear to be qualitatively similar differing one 
from another only in their severity. They consist of fiushing of the skin, partici> 
larly of the upper half of the body, nausea and vomiting, sneezing, itching an 
urticaria. The more severe reactions may be characterized by edema of the eye¬ 
lids, lacrimation, laryngospasm, bronchospasm, vertigo, pallor of the s m, 
syncope, cyanosis and the other evidences of shock. Symptoms appear eary 
either during or shortly after completion of the injection. The nature of the re 
actions themselves, their relative infrequence, their tendency to occur in patien 
with an allergic history and the fact that the amount of contrast medium m 
jected seems unimportant all suggest that these reactions are allergic or anap y 
lactoid in nature. Nausea and vomiting may, however, represent an excep wDj 
conceivably resulting from direct stimulation of the vomiting center y 
contrast medimn. _ , 

One widely used urographic agent, Diodrast, can be injected intravenous^^ 
in doses of 100 cc of a 70 per cent solution for angiocardiography as a rule wi o 
the production of serious side effects, whereas a fatal reaction has been asc 
to one two-hundredth of this dose. Such considerations as these lead us to e e^^ 
that the intrinsic toxicity of the drug is not responsible for reactions. Inasm 

Accepted for publication October 13, 1952. 
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REACTION TO UROGRAPHIC AGENTS WITH 
AND WITHOUT ANTIHISTAMINES 


THOMAS D. MOORE and NELSON SANDERS 

From the University of Tennessee, The Department of Urology, John Gaston Hospital and 

Moore Clinic, Memphis, Tenn. 

Almost a quarter century has elapsed since von Lichtenberg and Swick* demon¬ 
strated the clinical value of the organic iodine compounds in the diagnosis of 
lesions of the urinary tract. During this period excretion urography has become 
one of the most commonly used and a most valuable diagnostic tool in the hands 
of the urologist. No reliable figure on the number of excretory urograms made in 
this country is available, but the number must be well in excess of a million 
yearly. 

Although the use of modem urographic agents is generally considered safe, 
the reports of serious reactions and even fatalities following excretion urography 
command attention. Any means by which the risk of excretory urography, a 
whoUy diagnostic procedure, can be eliminated or reduced takes on an importance 
greater perhaps than the relative infrequency of serious accidents would seem 
to indicate. Careful observations on reactions to urographic agents have been 
made for the past several years at the Moore Clinic and the John Gaston Hospital 
in Memphis. Because our approach to the problem has contained some features 
not emphasized in other reports, we believe that we are justified in presenting 
our preliminary findings, although inconclusive, in the hope that further work 
along these or similar lines will be stimulated. 

Reactions to urographic media are usually classified as “mild,” “moderate, 
“severe,” or “fatal,” for they appear to be qualitatively similar differing one 
from another only in their severity. They consist of flushing of the skin, particu¬ 
larly of the upper half of the body, nausea and vomiting, sneezing, itching and 
urticaria. The more severe reactions may be characterized by edema of the eye¬ 
lids, lacrimation, laiyngospasm, bronchospasm, vertigo, pallor of the skin, 
s 3 mcope, cyanosis and the other evidences of shock. Symptoms appear eary 
either during or shortly after completion of the injection. The nature of the re 
actions themselves, their relative infrequence, their tendency to occur in patien 
with an allergic history and the fact that the amount of contrast medium m 
jected seems unimportant aU suggest that these reactions are allergic or anap y 
lactoid in nature. Nausea and vomiting may, however, represent an ex^ption, 
conceivably resulting from direct stimulation of the vomiting center y ® 
contrast medium. _ . , 

One widely used urographic agent, Diodrast, can be injected intravenous 
in doses of 100 cc of a 70 per cent solution for angiocardiography as a rule ^ ° ^ 
the production of serious side effects, whereas a fatal reaction has been 
to one two-hundredth of this dose. Such considerations as these lead us to e 
that the intrinsic toxicity of the drug is not responsible for reactions, nasm 
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production of reactions, two new salts were studied. Commercial Diodrast is 
the diethanolamine salt of 3,5-diiodo-4-pyridonc-N-acotic acid. Tlie fourth 
solution consisted of a 35 per cent solution of the methyl glucaminc salt of 3,5- 
diiodo4-pyridono-N-acetic acid. This preparation has been used for cerebral- 
angiography and is said to be less irritating and to pass less readily through the 
blood-brain barrier than the diethanolamine salt. The fifth solution (the sodium 
salt of l-(3,5-diiodo-4-pyridono)-propanoate was studied only on private wlrite 
patients, and its identity was known to the observer. 

All solutions were used in exactly the same manner and in accordance with 
our usual urographic technique; i.c., 1 cc was injected intravenously and then 
without removing the needle from the vein several minutes were allowed to 
elapse to see whether any reaction occurs. In neither series was any untoward 


Tabih 1. Series 1, charily -palients 


SOLUTION 

NO. 

PA- 

1 TXENTS 

scAcnoNS (rr.K cent) 

1 TATIENTS 
snoi\7No 

1 NO 

BRACnOMS 
(per cent) 

i Nausea 

Vom- 

itmg 

Sweat- 

ing 

1 Flu*h- 
1 ing 

Urtica- 

ria 

and 

rniritus 

Respira¬ 

tory* 

Symp¬ 

toms 

Vein 

Cramp 

Diethanolamine saltt. 

58 1 

24.1 

5.2 

1.7 

19.0 

6.9 

10.3 

3.4 

51.9 

Methyl glucamine saltf. 

50 

30.0 

6.0 

10.0 

14.0 

4.0 

4.0 

— 

50.0 

Diodrast w/Benadryl. 

56 

25.0 


7.1 

23.2 

3.6 

5.4 

— 

55.4 

Diodrast w/Thenfadil. 

58 

15.5 


3.4 

19.0 

— 

1.7 

— 

60.6 


Note: Some patients experienced more than one reaction. 

• Choking sensation, transient dyspnea and sneezing, 
t Diethanolamine salt of 3,5-diiodo-4-pyridone-N-ncetic acid, 
t Methyl glucamine salt of 3,5-diiodo-4-pyridone-N-acetic acid. 

reaction produced by the test dose so that all these patients may be considered 
"non sensitive” within the limitations of this test. The remainder of the solution 
was then injected slowly at a rate of 5 or 6 cc per minute. 

The number and nature of the reactions observed in the case of series 1 are 
shown in table 1. 


COMMENT 

Comparing the 2 salts of 3,5-diiodo-4-pyridone-N-acetic acid, the methyl 
glucamine salt appeared to cause somewhat more sweating and somewhat fewer 
respiratory symptoms than the diethanolamine salt, although the differences 
were not striking. 

Of the two antihistamines the preparation containing Thenfadil seemed to 
cause fewer reactions in all categories than that containing Benadryl. The solu¬ 
tions containing antihistamines seemed to produce fewer reactions than the 
solutions not containing antihistamines. 

Blood pressure readings were made before and after injection on all patients 
m both senes. The fluctuations in general were minimal and about as many rises 
were recorded as falls. In two instances both in Series I, one after injection of 
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100 subjects. One group received no antihistamine premedication, the second 
was premedicated with Pyribenzamine orally and the third with Trimeton 
[l-phen3d-l'(2-p3Tidyl)-3-dimethylaminopropane] orally. The unpremedicated 
patients actually exhibited fewer reactions than those in either of the premedi¬ 
cated groups. They concluded that antihistamine premedication did not influ¬ 
ence the incidence, severity or type of reactions to Diodrast. They did observe, 
however, that patients giving a history of allergy, particularly asthma, were 
more apt to experience reactions than those without such a history. In this 
series of patients receiving Trimeton, shock developed in one; in three others 
S 3 Ticope. Although it is not stated how much Diodrast was injected, it is assumed 
that the amount was 30 cc of 35 per cent solution. 

The present study was designed to try to eliminate as much as possible ex¬ 
traneous factors which might complicate interpretation of the results. Realizing 
that race, social status and educational level frequently influence subjective 
reactions to drugs the study was divided into two parts. Series 1 was comprised 
of charity patients, nearly aU of whom belonged to the Negro race. Their nutri¬ 
tional state and their social and educational level were lower than the patients 
composing series 2, who were aU white private patients. Patients of lower edu¬ 
cational level such as those comprising series 1 are certainly more susceptible 
to suggestion and respond more readily to minor influences stenoming from the 
physician’s attitude. As a rule, they have greater fear and less understanding of 
what is being done for them. Their interpretation of subjective phenomena might 
be expected to differ from patients with a higher educational and cultural back¬ 


ground. 

The discrepancy in results so often reported by observers and the frequency 
with which one finds such statements in published literature as “in our hands 
or “in our hospital” bear eloquent testimony to the fact that a critical study o 
this complex problem is inordinately diflicult. We have endeavored to avoid the 
“in my hands” pitfall by having the observations on the two series of cases made 
by different investigators working independently and by use of the so calle 


“blind study” method. 

Four of the solutions studied were labeled only A, B, C and D so that neit ct 
observer had any knowledge of their identity. Each solution was admimster 
to patients in rotation so that the number of patients in each series receivmg 
each solution was roughly equal. In order to check any qualitative difference a 
might exist between antihistamine agents, two such drugs were used. One so u^ 
tion consisted of regular commercial Diodrast 35 per cent, to each 30 cc via o 
which had been added 20 mg. of Benadryl. The second solution contame 
cc of Diodrast 35 per cent, to which 6 mg. of the antihistamine Thema a 
been added (6 mg. of Thenfadil is pharmacologically about the eqmva en 
20 mg. of Benadryl). The third solution was 35 per cent Diodrast used 
trol. It was of the same manufactured lot as that used in preparing the i 


antihistamine solutions. . 

In an effort to determine whether the salt of Diodrast played a pa 
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to antihistamine preparations. Nevertheless, undue drowsiness, although in¬ 
frequent, was recorded wherever found. In both series it occurred three times 
after the’injection of Diodrast with Bcnadrj'l, six times after injection of Diodrast 
with Thenfadil and one time after the injection of the diethanolamine salt.^ 

All of the solutions gave excellent urograms of approximately equal density. 


TATinn 3. Series 1 and S Combined 


soiimox 

.VO. 

PA- 

, TltNTS 

1 

XEACTioss (res crj.T) | 

PA- 

TiErrra 

snow- 

IKQ 

KO St- 
ACnOHS 
(per 
cent) 

Natl- 

sea 

Vom- 
i tUng 

1 

Sweat- 

log 

PaUor 

1 

UrU’- 
caria 
: and 
IPniri- 
lus 

' Re- i 
spin- 
lory ‘ 
Symp-j 
toms 1 

Vein 

Cmnp 

Shock 

Diethanolamine Baltf.... 

Bl 

23.4 

5.4 

9.9 

2.7 

19.8 1 

9.9 

G.3 

3.4 

— 

55.0 

Sodium saltf. 


S.G 

4.3 

8.7 

2.9 

_ j 

— 

— 

[^1 

1.5 

75.4 

Methyl glucamine salt|.. 

B9 

1G.4 

3.8 1 


1.9 

9.6 

3.8 

4.8 

- 1 

— 

C6.2 

Diodrast w/Benadryl.... 

BHil 

1G.3 

l.S 


3.G 

14.5 

3.6 

2.7 


— 

04.3 

Diodrast w/Thcnfadil... 


12.1 

— 

8.6 

1 

4.3 

12.1 

1 

0.9 

0.9 ' 

1 

1 

~ 1 

— 

68.1 


Note: Some patients experienced more than one reaction. 

*, Choking sensation, transient dyspnea and sneezing, 
t Diethanolamine sait of 3,5-diiodo-4-pyridone-N-acctic acid, 
t Sodium salt of l-(3,5-diiodo-4-pyridonc)-propanoato. 

§ Methyl glucamine salt of 3,5-diiodo-4-pyridone-N-acetic acid. 


Table 4. Series 1 and £, palients gitring history of allergy 


SOLCnON 

KO. 

PATIEKTS 

t 

xtAcnoNs (rxB cikt) 

PATIEKTS 
finOWTKO TJ 
NO 

REACTIONS j 
(per cent) 

Tsausea 

Vomit- 

isg 

Sweal- 

bg 

Pallor 

Flush- 

bg 

1 Urticaria 
and 

Pruritus 

Diethanolamine salt*. 

mm 

42.8 

14.3 

28.6 

14.3 

28.6 

14.3 

42.8 

Sodium saltt. 


75.0 

25.0 

— 

_ 

_ 


50.0 

Methyl glucamine saltj... 


2S.6 

28.6 ; 

14.3 ; 


28.6 


57.1 

Diodrast w/Benadryl. 

8 

12.5 

— ; 


B 

37.5 


62.4 

Diodrast w/Thenfadil. 

6 

33.3 

— 


H 

— 

B 

66.7 


Note; Some patients experienced more than one reaction. 

* Diethanolamine salt of 3,5-diiodo-4-pyvidone-N-acetic acid. 

t Sodium salt of l-(3,5-diiodo-4-pyridone)-propanoate. 

t Methyl glucamine salt of 3,5-diiodo-4-pjTjdoDe-N-acetic acid. 

The number of patients in both series giving a history of allergy was small; 
however, as e.xpected they showed a greater percentage of side effects. The results 
are shown in table 4. 

SUmiART 

Four solutions, one containing Diodrast (diethanolamine salt); a second con- 
ta^g the methyl glucamine salt of 3,5-diiodo-4-pyridone-N-acetic acid; a 
tod containing a mixture of Diodrast with Benadryl; and a fourth containing 
Diodrast and Thenfadil were compared on two nddely differing types of patients 
by two observers acting independently in a “blind study." A fifth solution con- 
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Diodrast with Thenfadil and the other after injection of the methyl glucamine 
salt, there was a moderate fall which was considered to be due to other circum¬ 
stances than the injection. 

The results following the injection of the same four solutions and a fifth in 
series 2 are shown in table 2. 

In these patients, with the exception of respiratory symptoms, there seemed 
to be a fairly consistent reduction in side effects following the injection of the 
methyl glucamine salt and the sodium salt when compared with the injection 
of the diethanolamine salt, but there was one severe reaction with the sodium 
salt. The patient lost consciousness, stopped breathing and the blood pressure 
was unobtainable. Resuscitative measures were, however, successful, and there 
was no permanent ill effect. The sodium salt was more prone to produce vein 


Table 2. Series S, private patients 


SOLUTION 

NO. 

PA¬ 

TIENTS 

SEACIIOUs (pie cent) 

PA- 

TISNTS 

SHOW¬ 

ING 

NO SS- 
ACTIONS 
(PEI 

cent) 

Nau¬ 

sea 

Vom¬ 

iting 

Sweat¬ 

ing 

Pallor 

Flush¬ 

ing 

Urti¬ 

caria. 

and 

Pruri¬ 

tus 

Re¬ 

spira¬ 

tory* 

Symp¬ 

toms 

Vein 

Cramp 

Shock 

Diethanolamine ealtf. . .. 

63 

22.6 

6.7 

18.9 

5.7 

20.7 

13.2 

1.9 

... 

— 

68.5 

Sodium saltf. 

69 

8.6 

4.3 

8.7 

2.9 

— 

— 

— 

13.0 

1.6 

75.4 

Methyl glucamine salt§.. 

64 

3.7 

1.9 

ilKil 

3.7 

5.5 

3.7 

5.5 

H 

B 

81.4 

Diodrast w/Benadryl.... 

64 

7.4 

— 

14.8 

7.4 

5.6 

3.7 

— 

H 

B 

74.0 

Diodrast w/Thenfadil... 

68 

8.6 

— 

13.8 

8.6 

5.2 

1.7 

— 

H 

m 

76.0 


Note: Some patients experienced more than one reaction. 

* Choking sensation, transient dyspnea and sneezing, 
t Diethanolamine salt of 3,5-diiodo-4-pyridone-N-acetic acid, 
t Sodium salt of l-(3,5-diiodo-4-pyridone)-propanoat6. 

§ Methyl glucamine salt of 3,5-diiodo-4-pyridone-N-acetic acid. 

cramp than any of the other solutions. Solutions containing both antihistamme 
drugs seemed to be better tolerated than that consisting of the diethanolamme 
salt although there was no difference between the two antihistamines. 

The only instance of fainting in either series occurred here after the injection 
of Diodrast containing Thenfadil. It occurred about two hours after the 
tion under circumstances which made it probable that the reaction was unrela 
to the injection. 

Table 3 represents a combination of data contained in tables 1 and 2. 

COMMENT 

When all types of patients and the observation of two different observers are 
combined the differences between the various solutions are even less sir mg. 
The methyl glucamine salt seems to be somewhat better tolerated 
than the diethanolamine salt. With the exception of pallor and flushing, ^ . 
with Thenfadil appears to be superior to the other solutions. In general, m r 
with antihistamine seems to cause fewer reactions than commercial Dio 
The purpose of this experiment was to evaluate reactions to Diodras an 
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URIC 4CID C^VLCULI: WITH PARTICUL.UI REFERENCE TO DETER- 
I\IINATIONS OF URIC ACID CONTENT OF BLOOD* 

TTILBUR A. ARMSTRONG and IAUREXCE F. GREEXE 

from (he Mayo Foundation, Unircrsily of Minnesota and Section of Urologij, Mayo dime, 

Eodiester, Minn. 

Urologists are frequently confronted by patients complaining of recurrent 
attacks of renal colic vrho may or may not have passed urinarj' calculi. In some 
instances urologic investigation jnelds negative results: excretorj' urography, 
retrograde pyelography and cystoscopy fail to disclose the cause of their sjunp- 
toms. In spite of lack of e^^dence the urologist may be of the opinion that the 
patient’s sjTnptoms result from urinary calculi. Ho is aware that approxiniatelj' 
10 per cent of urinary calculi are nonopaque rocntgcnographically and that dem¬ 
onstration of small nonopaque urinarj' calculi may be extremely difScult. Further¬ 
more, he is aware that the majority of such calculi arc composed of unc acid. 
What steps can be taken, therefore, to exclude uric acid calculi ns cause for the 
patient’s sjmiptoms? 

Obviously, if the patient has passed and recovered a calculus, the diagnosis 
may be establislied by analysis of the stone. If a stone is not avmlable, a descrip¬ 
tion of the stones passed prenously may be helpful. Uric acid stones are usually 
golden brown or yellow. If the patient does not have a historj' of passage of 
calculi, microscopic ex amin ation of urinarj* sediment for uric acid crystals may 
be of aid. Finally a diagnosis of gout maj* be helpful inasmuch as apprmdmately 
13 per cent of patients with this disease are afBicted also with uric acid calculi.^ 

To our knowledge the value of determinations of the uric acid content of the 
blood of patients suspected of haxing uric acid calculi has not been established. 
In other words, if the presence of uric acid calculi is suspected, how much help 
in diagnoas is afiorded bj* determination of the uric acid content of the blood? 

In an attempt to answer this question we reviewed the records of all patients 
at the hlayo Clinic who were found to have uric acid calculi and for whom 
determination of the uric acid content of the blood had been made during the 
years 1939 to 1950 inclusive.* 


Accepted for publication July 50, 1952. 

Chemical analyses of the calculi and determinations of the uric acid content were per- 
foimed under the direction of Dr. M. H. Power, Section of Biochemislrj-, Mayo Clinic. 

Clas^cation of cMcuU was made bj* abridged application of the scheme of Hawk and 
Bergeim, in which qualitative detection of uric acid is made by means of the murexide reac- 
non. (Hawk, P. _B. and Bergeim, Olaf; Practical Physiologicjd Chemistrj*. Ed. 11, Phila¬ 
delphia: P. Blaldston’s Son and Co., Inc., 1937, 9GS pp.) Determinations of the uric acid 
blood or serum were made by the method of Folin (J. Biol. Chem. 64:153-170, 
19^) except that protein-free filtrates were prepared by the use of combined solutions of 
Eo^um tungstate and sulfuric acid rather than the separate solutions of Folin. Prior to 1946 
eiriployed in this test and normal values were considered to be 2 to 4 mg! 
per lUO CO of blood. Subsequent to that time serum has been emploved and the normal values 
t^be'^ ele-ratel*” serum. Values for uric acid greater than 6 mg. were considered 

_ R S., Bauer, Valter, Boland, E. W., Crain, D. C., Frevberg, R H Graham 

VaUace, Holbrook, V. P., Boolde, L. M., McEwen, Currier, Rosenberg, E. F. and Steoher’ 
R. M.; RheiMatism and arthritis. Review of American .and English literature of recent 
years (nmth rheumatism review). Ann. Int. Aled., 28: 66-16S, 194S. * recent 
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taining the sodium salt of l-(3,5-diiodo-4-pyridone)-propanoate was studied in 
one tjT^e of patient only. In all, the investigation included observations on a 
total of 510 patients. The methyl glucamine salt appeared to be somewhat bet¬ 
ter tolerated than the diethanolamine salt. The use of a potent antihistamine 
with Diodrast appeared to offer some advantage from the standpoint of reduc¬ 
tion of side effects. No severe or alarming reactions were encountered, except with 
the use of the sodium salt of (l-3,5-duodo-4-p5Tidone)-propanoate. 

Since both a change of the salt of Diodrast and addition of an antihistamine 
to Diodrast 35 per cent solution appeared to decrease the incidence of reactions 
the next step seems clear. A combination of the methyl glucamine salt of 3,5- 
diiodo-4-pyridone-N-acetic acid and some potent antihistamine such as Thenfa- 
dil should be studied. 

We are indebted to Winthrop-Steams, Inc., New York, for fiunishing the 
material for this study. We should also like to express our gratitude to Dr. J. B. 
Rice, Director of the Medical Research Department, for his kind assistance. 

899 Madison Ave., Memphis S, Tenn. 
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URIC ACID CALCULI: WITH PARTICULAR REFERENCE TO DETER¬ 
MINATIONS OF URIC ACID CONTENT OF BLOOD* 


WILBUR A. ARMSTRONG akd LAURENCE F. GREENE 

From Ihc Mayo Foundation, Unhersity of Minnesota and Section of Urology, Mayo Clime, 

Rochester, Minn. 


Urologists are frequently confronted by patients complaining of recurrent 
attacks of renal colic who may or may not have passed urinary calculi. In some 
instances urologic investigation yields negative results: excretory urography, 
retrograde pyelography and cystoscopy fail to disclose the cause of their symp¬ 
toms. In spite of lack of emdence the urologist maj' be of the opinion that the 
patient’s symptoms result from urinary calculi. He is aware that approximately 
10 per cent of urinary calculi are nonopaque roentgcnographically and that dem¬ 
onstration of small nonopaque urinary calculi may be extremely difScult. Further¬ 
more, he is aware that the majority of such calculi are composed of uric acid. 
What steps can be taken, therefore, to exclude uric acid calculi as cause for the 
patient’s ssmiptoins? 

Obviously, if the patient has passed and recovered a calculus, the diagnosis 
may be established by analysis of the stone. If a stone is not available, a descrip¬ 
tion of the stones passed previously may be helpful. Uric acid stones are usually 
golden brown or yellow. If the patient does not have a history of passage of 
calculi, microscopic examination of urinary sediment for uric acid crystals may 
be of aid. Finally a diagnosis of gout may be helpful inasmuch as approximately 
13 per cent of patients with this disease are aSlicted also with uric acid calculi.' 

To our knowledge the value of determinations of the uric acid content of the 
blood of patients suspected of having uric acid calculi has not been established. 
In other words, if the presence of uric acid calculi is suspected, how much help 
in diagnoris is afforded by determination of the uric acid content of the blood? 

In an attempt to answer this question we reviewed the records of all patients 
at the Mayo Clinic who were found to have uric acid calculi and for whom 
determination of the uric acid content of the blood had been made during the 
years 1939 to 1950 inclusive.* 


Accepted for publication July 30, 1952. 

Chemical analyses of the calculi and determinations of the uric acid content were per- 
*°rmed under the direction of Dr. M. H. Power, Section of Biochemistry, Mayo Clinic. 

Classification of calculi was made by abridged application of the scheme of Hawk and 
Bergem, in which qualitative detection of uric acid is made by means of the murexide reac- 
tion. (Hawk, P. _B. and Bergeim, Olaf; Practical Physiolo^cal Chemistry. Ed. 11, Phila¬ 
delphia: P. Blakiston’s Son and Co., Inc,, 1937, 968 pp.) Determinations of the uric acid 
of the blood or serum were made by the method of Folin (J. Biol. Chem. 64:153-170 
19^) except that protein-free filtrates were prepared by the use of combined solutions of 
8(^uni tungstate and sulfuric acid rather than the separate solutions of Folin. Prior to 1946 
™ r I'T®® Employed in this test and normal values were considered to be 2 to 4 me! 

per 100 cc of blood. Subsequent to that time serum has been employed and the normal values 
are 4 to 6 mg. per 100 cc of serum. Values for uric acid greater than 6 mg. were considered 
to be elevated, 

* Hench, P. S., Bauer, Waiter, Boland, E. W., Crain, D. C., Freyberg, R. H. Graham 
^I'- McEwen, Currier, Rosenberg, E, F. an’d Stecher' 
arthritis. Review of American and English literature of recent 
years (nmth rheumatism review). Ann. Int. Med., 28; 66-168, 1948. recent 
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Our series is composed of 117 patients who had uric acid calculi and who had 
had determinations of the serum uric acid at the same admission. Men pre¬ 
dominated in this group with the highest incidence in the sixth decade of life. 
Calcuh were removed from various parts of the urinary tracts of 60 patients by 
surgical measures. The calculi were situated in the kidney in 29 cases, in the ure¬ 
ter in 16 cases and in the bladder in 15 cases. In a significant number of the 
operative procedures the exact diagnosis was not made until the time of surgical 
exploration. Thus, for example, a preoperative diagnosis of ureteral obstruction 
of indeterminate nature was made and only surgical exploration determined that 
the obstruction was due to uric acid calculi. In 57 cases the stones were sufficiently 
small in size to pass spontaneously; many of these patients had passed numerous 
stones previously. 

Roentgenographic studies revealed the calculi to be nonopaque in 60 per cent 
of the cases. In 13 per cent of the cases the calculi were faintly opaque; these 
calculi could be identified in retrospect in roentgenograms when their locations 


Table 1. Uric acid content of blood of patients with uric acid calculi 




URIC ACn> CONTEKT ABOVE NORMAL 



Number 

Per cent 

Without gout. 

85 

18 

21 

With gout*. 

32 

25 

78 



Total. 

117 

^ 43 

37 




* In addition, 3 patients had leukemia and 2 had polycythemia vera. 


were known. In the remaining 27 per cent of the cases the calculi were opaque 
and W'ere readily seen in the roentgenograms. Inasmuch as pure uric acid calcuh 
are nonopaque, the calculi in the latter groups consisted of mixtures of unc acid 
and other substances. 

The aspect of the problem of particular interest to us was the uric acid content 
of the blood in these patients. Of the 117 patients with uric acid calculi, 32 were 
also afflicted with gout; in addition, among the 32 patients were 3 suffering 
from leukemia and 2 from polycythemia vera. The findings in respect to the unc 
acid values are shown in table 1. It wiU be noted that only 21 per cent of patien 
with uric acid calculi who did not have gout had hyperuricemia. On the o*' 
hand 78 per cent of patients with uric acid calculi who were also afflicted wi 
gout had h 3 T)enmcemia. Considering the group as a whole, irrespective o t e 
presence or absence of gout or other diseases commonly associated with elevation 
of the uric acid content of the blood, only 37 per cent of patients with unc aci 
calculi had hyqieruricemia. The hyperuricemia was not a manifestation o azo 
temia inasmuch as the content of urea in the blood was higher than norma o 
only 4 of these patients. 

SUMMART 

The purpose of this study was to investigate the diagnostic values of 
minations of the uric acid content of the blood in patients who are suspec 
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having uric acid calculi. It was found that the majority of patients with uric acid 
calculi did not have hyperuricemia. A majority of patients who, in addition to 
having uric acid calculi, had symptoms compatible with gout exhibited hyper¬ 
uricemia. The patients afflicted with gout, however, usually do not present a 
diagnostic problem. In other words, if a patient vdth gout experiences attacks of 
renal colic the likelihood that these attacks are produced by uric acid calculi is 
great. The patient who presents a problem to the urologist is one who complains 
of renal colic suggestive of urinary calculi, who docs not have gout and in whom 
urinary calculi cannot be demonstrated by usual urologic procedures. Hyper¬ 
uricemia can be expected in only 21 per cent of patients of this type. 

Thus, our study reveals that the majority of patients who have uric acid calculi 
do not have hyperuricemia. The uric acid content of the serum should be deter¬ 
mined for patients suspected of suffering from calculous disease which cannot be 
demonstrated roentgenographically. Hyperuricemia and gout may be considered 
as suggestive evidences of the presence of uric acid calculi. Normal values do not 
exclude uric acid calculi inasmuch as the values for serum uric acid were normal 
in two thirds of the group of patients wath uric acid calculi. 
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EFFECT OF RENAL FUNCTION ON EXCRETION OF 
SULFADIMETINE GIVEN IN SMALL DOSES 
FOR URINARY INFECTION 


RICHARD W. LIPPMAN* and HELEN U. MARTI 
FroTTi the Institute for Medical Research, Cedars of Lebanon Hospital, Los Angeles, Cali}. 


The use of minimal doses of sulfonamide (sulfathiazole) to treat chronic urinary 
infection was first suggested by Hehniholz,^ who found, in a patient with impaired 
renal function due to chronic pyelonephritis, that a sensitivity reaction to the 
sulfonamide could be avoided while bacteruria and pyuria were prevented with 
a dose as low as 0.125 g. twice a day. Helmholz also studied the concentration of 
sulfathiazole necessary to produce a bactericidal effect in vitro,®*® He found some 
variation in the effectiveness of sulfanilamide, sulfathiazole, and sulfamethyl- 
thiazole against organisms isolated from the urine, Sulfathiazole appeared to be 
the most effective bactericidal agent of these, with a wide range of effectiveness 
at 30 mg. per cent and with a slightly diminished but stiU considerable range 
at 10 mg. per cent. 

Addis® adopted the low dose-sulfathiazole regime in the management of chronic 
pyelonephritis, and had considerable success. Although Addis mentions 2 patients 
who manifested sensitivity reaction, even with a dose of 0.100 g. four times a 
day,t other patients who had been sensitive to the usual large dose were able to 
tolerate the small dose without toxic effects. Addis maintained patients on the 
regimen as long as seven years, without sensitivity reactions unless they had 
developed within the first month and with success in preventing bacteruna 
and pyuria. 

We have followed a routine similar to that of Helmholz and Addis in the 
management of patients with chronic pyelonephritis. Bacteruna, pyuna, and 
recurrences of acute pyelonephritis have been eliminated by the medication m 
most cases. Some of our patients have taken the sulfonamide steadily for as long 
as four years. We usually begin treatment with a short course of terramycin or 
chloramphenicol in full dosage, followed by one of several sulfonanudes (sulfa¬ 
thiazole, sulfamerazine, sulfadimetine) in a dose of 0.125 g. four times a day. 
Only in unusual instances has a patient had to discontinue the medication be¬ 
cause of a rash or nausea within the first month of administration. No toHc signs 
or symptoms have been observed after the first month and no major toxic reac¬ 
tions have occiured. 


This work was supported by a grant from Ciba Pharmaceutical Products, Inc., Summit, 
N. J. 

* Fellow of the John Simon Guggenheim Memorial Foundation. after 

t Marshall, McNamara, and Schulte’ have reported a case of fatal agranulocyt 

40 days of sulfadiazine administration, 0.500 g. daily. 

I Helmholz, H. F.: Proc. Staff Meet., Mayo Clin., 16: 145, 1941. 

= Id., ibid., 16 : 65, 1940. 

* Id., ibid., 16: 149, 1941. 

* Id., ibid., 17 : 202, 1942. 

«Id.,J. Urol., 46: 322, 1941. „ 

' Addis, T.: Glomerular Nephritis. New York: MacmillM, W4a, p. jp-p 

’ M^all, M., Jr., McNamara, T. M. and Schulte, J. W.: CaUf. Med., 72. 
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Although most have had a successful therapeutic response, occasional patients 
have not responded until the dose of sulfonamide was doubled or tripled. Hare 
patients have not shown any favorable therapeutic effect, with continuing bac- 
teruria and p^'uria. Because of these clinical observations, and because ve had 
noticed that the therapeutic difficulties were most frequent in patients with 
impaired renal function, we wondered whether the occasional therapeutic failur^ 
were due to resistant bacteria or to altered e.vcretion of the drug. This experi¬ 
ment was undertaken to learn whether impaired renal function significantly 
altered the urinary sulfonamide concentration attained on a fixed dosage 
schedule. 

METHODS 


Human subjects were given 0.125 g. tablets of sulfadimetine* and were in¬ 
structed to take one tablet on arising, one before lunch, one before supper, and 
one before retiring, a total of four each day. Each subject was instructed to be 
faithful in taking the medication and in reporting omissions, and the purpose of 
the experiment was explained. Set times for each dose were deliberately avoided, 
since it was deemed preferable to obtain information concerning the urinary* 
sulfonamide concentration under conditions of ordinarj', protracted clinical use. 
After one week of sulfadimetine administration, urine collections were made at the 
following inten-als: 7 aun. to 12 noon, 12 noon to 5 pun., 5 p.m. to 10 p.m., 
and 10 pm. to 7 a.m. Venous blood was drawn in the following morning. 

Creatmine determinations were performed on serum and on the urine specimen 
collected from 10 pm. to 7 am., by the method of Bonsnes and Taussky.® As 
was first indicated bj' Oesterheld,^ the conventional method of Bratton and 
Marshall'*’ for the determination of sulfonamide content in blood and urine is 
not satisfactory for certain sulfonamides, including sulfadimetine. For the de¬ 
termination of free sulfadimetine in the urine and urine specimens, therefore, we 
used a slight modification of the method of Druey and Oesterheld," which gave 
excellent recoveries of standard amounts. The determination of acetylsulfa- 
dimetine was not entirely satisfactory in our hands. If the conditions of hj’drolj’sis 
were made sufficiently drastic to obtain complete hydrolysis, some decomposition 
occurred. Recover}" of standard could not be obtained with satisfactory con¬ 
sistency. For these reasons the apparent gross change in acetylation, observed in 
uremic individuals, is reported in qualitative terras onl}-. 

The subjects were diffided into two groups. In one group (“normal”) were 9 
individuals in whom 12 series of determinations were performed. In this group, 
since there were no significant differences among them, normal individuals were 
included as well as individuals with renal disease but with a serum creatinine 
concentration less than 2.00 mg. per cent and an endogenous creatinine clearance 
withiii normal limits. In the second group (“azoteimc”) were 6 individuals with 
chronic pyelonephritis and azotemia, with serum creatmine concentrations that 


* Elkosin®, supplied by Ciba Pharmaceutical Products, Inc. 

» Vaussky, J. Biol. Chem., 158: 5S1,1945. 

Schweiz, med. Woch., 70: 459,1940. 

,, E. K., Jr.: J. Biol. Chem. 128* *>^7 iq^q 

Druey, J. and Oesterheld, G.: Helv. Chim. Acta, 25:753,1942. ^ 
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varied from 2.49 mg. per cent to 11.81 mg. per cent and with marked diminution 
of the endogenous creatinine clearance. In the “azotemic” group 10 series of de¬ 
terminations were performed. 

RESULTS AND DISCUSSION 

In the “normal” group, body weight varied from 51.4 to 97.4 kg. No dosage 
adjustment was made, in order to simplify the clinical application of our data, 
because we expected other factors (regularity of dose, intestinal absorption, etc.), 
for which no correction could be made, to influence the attained urinary sulfa- 
dimetine concentration. Actually, as indicated in table 1, the observed free 
urinary sulfadimetine concentrations were higher in the heaviest subject than 


Table I. Free urinary sulfadimetine concentration attained in individuals of 
widely different weight with normal renal function 


BODY WT. j 

FEES OEINE SDLEADmETINX CONCENTSATIDN iSC% 

7 a.m. to 12 noon ' 

12 0000 to 5 p.ZQ. 

5 p.m. to 10 p.m. 

10 p.m. to 7 a.in. 



1 




41.4 

62.2 

36.2 



[ 18.4 

28.5 

29.4 



Table 2. Free urinary sulfadimetine concentration attained in “normal" and 
“azotemic" groups with dose of 0.125 g. four times a day 


1 

1 

1 

60DV WT. ! 

SERW ' 
CfiSATININE 

CONC. 

ENPOO. ' 
! CREATIN. 
clearance 

% f^OBiUL 

ESEE SEEim 
SULFADI- 
1 METINE 

FREE ‘OTRINE SULFADniETINE CONCENTRATlOK lIC% 

7 a.m. to 
12 noon 

1 12 soon to 

1 5 p.m. 1 

5 p.m, to 
10 p.m. 

10 p.m< to 

7 a.m. 


(g. 

71.7 

(51..i-97.4) 

64.8 

(46.(1-65.3) 

' ng% 1 

i 1.25 

(1.05-1.43) 
6.90 

(2.49-11.31) 

92 

(88-163) 

1 18 
(5-35) 


26.3 

(11.2-44.2) 

12.0 

(6,4-22.6) 

j 

30,9 

(9.8-62.2) 

14.7 

(8.4-23.2) 

24.4 

(4.3-44.2) 

11.3 

(6.2-14.0) 

25.0 

' (7.1-42.6) 
12.6 

(6.6-23.0) 

(range). 

**Arotemic*'. 

(range). 


in the lightest subject. The highest free sulfadimetine concentrations were ob¬ 
served in the specimens collected from 12 noon to 5 p.m,, with insignificant 
ences observed in the other specimens (table 2). In a total of 48 specimens, 
had a free sulfadimetine concentration of more than 30 mg. per cent and in 0 ° y 
4 was the concentration less than 10 mg. per cent. The mean free serum su a 
dimetine concentration was 2.81 mg. per cent. 

The observed free urinary sulfadimetine concentration was significant y ower 
in the “azotemic” group. As in the "normal” group, there was no relations ^ 
between body weight, which varied from 46.0 to 65.3 kg., and the free urin 
sulfadimetine concentration. Likewise, the highest free sulfadimetine 
tions were observed in the specimens collected from 12 noon to 5 p.m. 0 
in this group, with a total of 40 specimens, none had a free sulfadime me c 
centration over 30 mg. per cent, while 11 had a concentration less than 
per cent, although none were less than 5 mg. per cent (table 2). In t is grou 
mean free serum sulfadimetine concentration was 6.07 mg. per cent. 
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As pre\’iously mentioned, Helmholz"'® found that sulfathiazole gave satis¬ 
factory bacteriostasis with most urinary pathogenic organisms in vitro when the 
sulfathiazole concentration ranged from 10 mg. per cent to 30 mg. per cent. The 
present results indicated that such a sulfadimetine concentration can be obtained 
in bladder urine with the dose of 0.125 g., given 4 times a daj', without regard to 
bodj’ size in the adult. Current indications are that sulfadimetine has a similar 
range of clinical effectiveness to sulfathiazole,'- and our e.\perience confirms the 
reported data. 

In azotemic indi\dduals a significant number of urine specimens did not reach 
the desired range of sulfadimetine concentrations on the dosage schedule used. 
This may be due, in part, to the diminished capacity to concentrate the urine. 
However, acetylation appears to be increased significantly in azotemic indi¬ 
viduals, and tins also reduces the effective free sulfadimetine concentration. 

SUMMARY 

Individuals with normal renal function and with impaired renal function and 
azotemia due to chronic pyelonephritis were given sulfadimetine on the low 
dosage schedule recommended by Helmholz and Addis. With normal renal func¬ 
tion, even the low total sulfonamide dose of 0.500 g. per day gave a sustained, 
effective therapeutic concentration in bladder urine. HTien renal function was 
impaired, acetylation was increased and the desired free urinary sulfonamide con¬ 
centrations were nearly but not quite adequately maintained on this dosage 
schedule. 

“ Gsell, 0.: Schweiz, med. Woch., 74:1095,1944. 
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XYLOCAINE AS A TOPICAL ANESTHETIC IN UEOLOGY 

LESTER PERSKY and HAMILTON S. DAVIS 

From the Departments of Urology and Anesthesiology, University Hospitals of Cleveland, 
Western Reserve University School of Medicine, Cleveland, 0. 

In the search for a satisfactory local anesthetic, recent investigations^' ® have 
included a study of Xylocaine, a basic anilide with analgesic action first intro¬ 
duced to the medical profession by Lofgren and Lundquist^ in 1946. Additional 
observations revealed the efficacy of the drug in general surgery, dentistry and 
obstetrics.^' 2 . s. e Moreover, favorable results have been achieved using it as a 
topical agent in a variety of procedures, such as bronchoscopy, endotracheal 
intubation and the application of dental prostheses.^'^ The employment of 
Xylocaine topically in urology was first described by Haines and Grabstald® 
who, in a series of 250 cases, found it to be effective. The absence of irritative 
effects following topical usage had previously been shown by application of an 
8 per cent solution to the conjunctival sac of rabbits.® More recently, South- 
worth and Dabbs’® have used a 4 per cent solution in 190 cystoscopies without 
reaction. 

In an effort to further evaluate its clinical efficacy, the drug has been employed 
routinely for the past year in this clinic in all cystoscopic examinations and pro¬ 
cedures, except in those instances in which general anesthesia was specifically 
indicated. The degree of success and the incidence of failure and untoward re¬ 
actions has been studied and constitute the basis of this report. 


MATERIAL ANn METHODS 


All patients undergoing cystoscopy were utilized in this study. Emotiona 
instability, apprehension or previous failure with other forms of topical anesthesia 
did not influence the use of the method. General or conduction anesthesia was 
employed where extreme youth or extent of procedure mitigated against the use 
of a topical anesthetic. 


1 Gordh, T.: Clinical experience with Xylocaine. Svensk Lakartidn, 46: 117,1948. 

2 Gordh, T.: Xylocaine, a new local analgesic. Anaesthesia, 4: 4, 1949. in 

’ Hanson, I. R. and Hingson, R. A.: The use of Xylocaine, a n^ local anestn 

surgery, obstetrics and therapeutics. A preliminary report. Curr. Res. m Anes. a. •> 

29: 136, 1950. . _ , Tr„rr. Tidakr.. 

*■ Lofgren, N. and Lundquist, B.: Studies on local anesthetics II. Svensk. Kem. 


‘Bremer, G., Ekmanner, S., Persson, H. and Strandberg, N.: Xylocaine, a 
anesthetic. Brit. Dental J., 86 : 278, I 94 A „ anes- 

‘ Flowers, C. E., Jr., Heilman,_L. M. and Hingson, R. A.; Continuous P® A Anal., 
thesia and analgesia for labor, delivery and caesarian section. Curr. lies, in nne 


28: 181, 1949. ^ -Vvinnainp a nevr 

7 Crawford, 0. B., Brasher, C., Ottosen, P. and Buckingham, W. W.; Xylocaine, 

local anesthetic agent. South. Med. J., 44:1073, 1951. . in urology. J- 

8 Haines, J. S. and Grabstald, H.: Xylocaine, a new topical anesthetic in uro, sj 


Urol., 62:901, 1949. . „ . 

• Goldberg, L.; Pharmacological properties of xylocaine. bvensK 
819 1947. 

I’o Southworth, J. L. and Dabbs, C. H.: Xylocaine, a superior 
anesthesia. To be published. 


Tandlak-Tidskr., 40: 
agent for conduction 
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Premeclication consisted for the most part of ]5cmcrol, 75 or 100 mg., intra¬ 
muscularly, approximately 30 minutes before cystoscopy. A barbiturate ivas 
employed in addition in less than 10 per cent of the cases. 

Routinely, 10 cc of 2 per cent Xylocaine .solution was instilled into the male 
urethra and retained by means of a penile clamp. Roughly five to ten minutes 
were allowed to elapse before the procedure was begun. In females, a cotton 
tipped applicator moistened with Xylocaine was placed just within the urethral 
meatus for a similar length of time. In several instances, where e.xtensive ful- 
guration was anticipated, 20 to 30 cc (-tOO to 000 mg.) of the drug were instilled 

T.\ni.i; I 
Cases 

Female patients 
Mate patients 


Total case.s v— 

Cysloscopic pToccdincs 

Observation ot l)la(l(lcr only 347 

Ureteral catheterization and rctroKrade pyeloKraphy 343 

Bioijsy 30 

Fulguration ‘t® 

.Miscellaneous 30 


(Evacuation of clots, manipulation of calculi, urethral and ureteral dilata¬ 
tion, et cetera) 

Total S04 


T.mu.k 2. Extensile procednies 


Fulguration 43 

Evacuation of clots 11 

Manipulation of calculi 7 

Transurethral resection of urethral papilloma 1 


Total 64 

into the bladder. In this group no toxic reactions were encountered. Eight 
hundred four procedures were performed on C22 patients; these are listed in 
table 1. The more e.xtensive procedures in this series are indicated in table 2. 


RESULTS 


In all but nine of the cj'stoscopies, successful completion of the procedure was 
carried out or was terminated for reasons other than discomfort to the patient. 
Of the 9 failures (rougliR^ 1 per cent), six were attempted urethral cathererizations, 
two were cases of Hunner’s ulcer and one was a tuberculous cj^stitis. In no 
instance was an 3 ' secondaiy irritative effect demonstrable. 

The toxicitj'^ of this new compound has been adequatelj'^ studied bj" others s. n 
a low relative toxicitj" in animals and a low incidence of local and constitutional 
side effects in man were found. In our series only one minor toxic reaction was 


Su:;':;trMed^a„io;;^^ - to dentistry. Oral 
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encountered. Thi.y patient underwent an ob.servation cy.sto.scopy witli a IraiiHiont 
period of hypoten.sion, pallor and sweating following termination of 1 he proL'cdurc, 
No discomfoi't was noted during the cystoscopy and, technically, it was alraii- 
matic. Although it is not certain tliat Xylocaine was responsible for this .short¬ 
lived episode, it was felt it could not be excluded since subseiiuent electrocardio¬ 
graphic and laboratory studies failed to demonstrate any other cause. Ifowever, 
it could have been .simple syncope. 

Of interest is the number of procedures for which general anesthesia might 
ordinarily have been employed (table 2). Initiallj’^, topical anesthesia alone was 
used with some misgivings, and with general anesthesia c(|uipment at hand. 
The results were so succe.ssful, that sub.sequently the patients were scheduled for 
topical anesthesia only with no fear of inaderiuate analgesia. Some of these 
patients had previously had urethral instrumentation with other forms of topical 
anesthesia, and volunteered the information that the anesthetic effects of 
Xylocaine were far superior to anj'^ other previou.sly employed agent. 

Our results with the use of 2 per cent Xylocaine, a topical anesthetic for cys¬ 
toscopy are in accord with other investigators. Wo have found it to be a safe, 
rapid and adequate anesthetic agent for this purpose. 
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A PRACTICAL APPARATUS FOR URINARY INXON'TINEXCE 


n. CAin, RUNTS 

From the DepnrImeuI of Violooil. McGuire U. .1. Ho-^prlui, flichmonii, \ n. 

Those of VIS who must trout a large miinbcr of patients with incontinonec such 
as that seen in tlie parajvlcgic arc constantly seeking a means wheioln we mav 
control incontinence without the use of an indwelling catheter. 

The various clamps and other appliances such as the standard ndvber hag 
urinals and the so-called ‘'Texas Special’' (condom tapeil to penis with tube 
drainage) have several disadvantages, such as, constriction of the skin and devpei 
tissues of the penis and urethra by clamps, the necessity of wearing a cumber¬ 
some and unwieldy urinal or adhesive tape excoriations. 



Fig. 1 


One of our urological technicians, Air. Philip Brubaker, aided bv* the sugges¬ 
tions of incontinent paraplegic patients, has devised a simple apparatus which 
has been most satisfacton- in the care of paraplegic and other patients with a 
true or pseudo incontinence. It has been found to be ''water tight” even though 
the patient be in a sitting or prone position and may be used with or without 
the lower leg bag extension (fig. 1). 

Tins apparatus has been constnicted by sewing a Davol or Bard ttrinal top 
to the central portion of an athletic supporter beneath the waist band. This 
appliance is now manufactured by the C, R. Bard Co. and is to be listed in 
their catalogue as “The McGuire Urinal.” 


Published with permission of the Chief Aledical Director, Department of "Medicine and 
^nrgerv, V etertins Adnimistnation, who assumes no responsibilitv for the opiuio^'ex- 
ptessedoi conclusions drawn bv the author. ' opinions ex 

.Accepted for publication October 6, 1952. 


PROGRAM, ANNUAL MEETING OF NORTHEASTERN SECTION, 
AMERICAN UROLOGICAL ASSOCIATION, SHAWNEE 
ON DELAWARE, PA., SEPTEMBER 15-18, 1953 

SEPTEMBER 16, 1953 
Osteitis Pubis, Dr. Julius Gelber, Schenectady, N. Y. 

Vesicorectostomy Through its First Five Years, Dr. Joseph G. Moore, Pittsburgh, 
Pa. 

Primary Carcinoma of the Ureter, Dr. J. Victor Berrj", Ottawa, Canada 
Radical Surgery and Carcinoma of the Kidney, Dr. Howard T. Thompson, Roches¬ 
ter, N. Y. 

A New Technique of Phostatic Adenomectomy, Dr. J. P. Bourque, Montreal, Canada 
The Normal and Abnormal Physiology of the Adrenal Cortex, Dr. Dalton Jenkins, 
Boston, IMass. 

New Calculus Extractor, Dr. Benjamin Levant, Pittsburgh, Pa. 

SEPTEMBER 17, 1953 

Clinical Results of the Treatment of Carcinoma of the Prostate over a Ten- 
Year Period, Dr. William J. Staubitz, Buffalo, N. Y. 

Progress Report on the Use of Interstitial Radiation in Carcinoma of the Pros¬ 
tate, Dr. Rubin H. Flocks, Iowa City, Iowa. 

The Late Results of the Radical Operation for Carcinoma of the Prostate, Dr. 
J. A. Campbell Colston, Baltimore, Md. 

Importance of Vaginitis in Urinary' Infections of Childhood, Dr. Raymond Slept, 
Pittsburgh, Pa. , 

Surgical Approach for Urinary Incontinence in a Spina Bifida Child, Dr. R. 
Hancock, Pittsburgh, Pa. 

Presidential Address, Dr. David R. Mitchell, Toronto, Canada. 

SEPTE.MBER 18, 1953 

The Crush Kidney' Syndrome. A New Concept, Dr. W. G. Bigelow, Toronto, Can^Ha 
Role of Urinary' Colloids in the Etiology and Management of Urolithiasis, 
Arthur J. Butt, Pensacola, Fla. ,. 

The Medical Management of Acute and Chronic Renal Failure, Dr. Dalton en > 

Boston, Mass. , olated 

The Effect of Orally' Administered beta-Naphthylamine on Normal and ® 
Sigmoid-Loop, Substitution Bladders in Dogs, Dr. Winfield W. Scot , o 
ter, N. Y. ,■ q 

The Use of an Isolated Segment of Ileum as a Conveyor of Urine, Dr. i 
Baum, Ann Arbor, Michigan. 
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PROGRAM. ANNUAL MEETING OF NORTH CENTRAL SECTION, 
AMERICAN UROLOGICAL ASSOCIATION. 

CINCINNATI. 0.. OCTOBER S-10, 1953 

Bk'Ic SciENCL LEcrtRr Tut U«r or IHDio\CTi\t I«OTorr« in Medicine. Otto GKis^cr 
tin iDNnation). Cle^cl.ln(l. Ohio 

Pre'Ent Stntvi, or Rndio .\cti\ risoTorE« in Trentment oi Cnrcinomn or the Pros¬ 
tate AND BL.ADDER, I'lncciit J O'Conor. Cliic.ago, III. 

Gue-t Speaker, Ba'^ic Science Llctire Klectromaograitia in the Stcda or the 
UrinaRA Bkadder, E L Cores (In iiiAitationh CharlottcsAilIc. V.a. 

Basic Science Lecti. RE B a=ic Endocrinologt oi Man Tr-ricti ar Dei icienca. \ -Mbert 
ib\ inAntation), Rochester. Minn 

Ba'Ic Science Lecttre Fei id and Ei ectroi ate B alance C D Creesn, Minne.apolis, 
Minn 

Pp.E'Identi al Addre-". IVilham J Enccl, ClcAcIaiKl. Ohio 

Honor-ara GiesT Speaker .Vorpn ai, Te'ioR' George F. Cahill. Non York, X 

SniPLiriED Ba'IC Techniqee roR Urine Cllttre. John IV King and .Ufred Reich. 
{b\ inAitation), Cles'cland. Ohio 

Leiomaosapcoma or the Urinara Bladder. Sidnes J. Silbar and John D Silbar (bj 
invitation' Milnaukec. B'lsc 

Retention or Fertilizing Capacita or III man Speraiatozoa Stored at Loa' Tem- 
PERiTTRE*. R G Bunge. Iona City. Iowa 

Intep-titlal Castitiv V CaI'E or Pep.sKtent Bladder Di^abieita, IVilham J. Baker 
end Edwin C Graf, Chicago. Ill 

Caecinova or the Female Urethb-a, \rtbur A Roth. Cleveland, Ohio 
Renal Papillara Xecko'Is, A. Clinooo-Pathoiogic Stcda. Robert A Garrett and (bv 
invitation) Ma\ S Norns and Frank Vellio=. Indianapolis. Ind 
Peimap.t Megalo Uretep. Reed M Ncsbit, .Ann .Arbor. Mich 

ToeelO'I' or the Prostate. SidncA P Humitz. E B Jacob-on and (b\ iiiAitation) 
I I Kolman Milnaukee. Wise 

The Morphological and Putsiological Detelop'ient or the Kidnea Between In- 
eanct and Pebertt. Frank B Bicknell. Detroit. Mich 
Ieetheal Dia-ebticllum in l\oMEN. Edward X Cook. Rochester, Minn 
Panel Di-ces^ion Newer Diagno-tic Methods in Ubologa (Special Techniqcxs in 
Excretory Ibogeapht Xephrotomocr.apht. Aortographa. Ppx=;acr.al Pneu- 
mogeapht et cetera 

Moderator James C Sargent, Milwaukee. AVis 
DiscussOrs Edgar Webb. Minneapolis. Minn 
-Arthur T En ans, Cincinnati, Ohio 
James W Merncks Chicago, III 
E F Poutasse ib\ inntationi Cleveland. Ohio 
Pyelographic Clinics Demonstrators to be announced later 

Brief Topics and Useful Aids (5 Mtnule Tails) 

Z Placty or Correction of AIeatal Urethral Stricttre Following Hypospadlas 
Rep VIE Reed M Xesbit .Ann Arbor. Mich 
The L or Skin in Nephropexy, Benjamin H Bninkow. Monroe. Wis 
A Modified Eo-in-Xigp.osin Stain for Spepalatozoal Viabilitt, R G Bunge. Iowa 
Cit\ Iowa 

Un-t-eal Uph;tbe-al Stricttre. Irthur Y Roth. Oeveland, Ohio 
Meta-tatic Cancer OF THE Penis E F Poutasse (bv invitation). Oeveland. Ohio 
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IMalignant Testicular Tujioh Manifesting Transilltoiination, Paul J. Schildt, 
Lakewood, Ohio 

jManipulation of Ureteral Calculi—Meatotomy and Iiijiediate Delivery, Joseph 
H. Kiefer, Chicago, Ill. 

Economics and Electronics, Albert P. Graham, Neenah, Wis. 

Sijiple Renal Cysts in the New Born: Report of Two Cases, William W. Christeson 
(by invitation), Detroit, Mich. 

Elephantiasis of the Penis: A Case Report, John H. 0. Mertz, Indianapolis, Ind. 

Method of Threading Radium in Catheter for Walter Reed Radiation Technique, 

Robert S. Breake 3 ’', Lansing, Mich. 

Control of Profound Hematuria Resulting froji Uncontrolled Overdose of Di- 
CUMBROL, Robert S. Breakej', Lansing, Mich. 

Suprapubic Cystostomy of Lower and Engel, Francisco Barquin (by invitation), Ha¬ 
vana, Cuba 

Sarcoma of the Prostate: An Unusual Survival, Richard S. Graves, Dayton, Ohio 



ERRATUM 

August 1953 issue, p. 338. Senior author’s last name is Xangle, not Nagle 
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THE PLACE OF THE ARTIFICIAL KIDNEY IN RESEARCH 
AND TREATMENT 


J. HARTWELL HARRISON 


From the Surnical and Medical Services of the Peter Beni Brigham Hospital, and Department 
of Surgery 0 / the Harvard Medical School, Boston, Mass, 


The activating stimulus to carry out an investigation of the artificial kidney 
at the Peter Bent Brigham Hospital Vi'as the visit of W. J. KolfP to that insti¬ 
tution more than five years ago. The immediate possibilities of the value of 
such a tool in the study and treatment of renal insufficiency seemed very real. 
To Drs. George W. Thorn and John P. Merrill of the Medical Service and Carl 
W. Walter of the Surgical Service we are indebted for the initiation and expe¬ 
diting of an extensive program involving external dialysis applied to the ex¬ 
perimental animal and to the anuric patient during the last four years. Dr. 
Merrill and his associates of the Renal Group, Medical Servdee, have devoted 
themselves completely to the study of the pathologic physiology and treat¬ 
ment of renal insufficiency with - ' of its various ramifications and broad impli¬ 
cations. The Urologic Service has enjoyed the privilege of participating in this 
program in both a diagnostic and therapeutic capacity. The success of the 
program has depended upon numerous factors prominent among which has 
been the constant and close cooperation of personnel of both the Medical and 
Surgical Services. 

It is the endeavor of this communication to present the objective evaluation 
of one who has participated in this venture as a clinical consultant but who has 
not been primarily identified 3vith this project. One sees in this program the 
utilization of a new and complex apparatus that employs certain simple principles 
of physical chemistry which determine the transfer of substances across an inert 
membrane. Real analogies may be found in both plant and animal life in the 
transfer that occurs across vital membranes. Dr. MerrilP has compared the pores 
of the dialyzing membranes of cellophane with the vital membranes of muscle 
and glomerular capillaries. The mean pore radius of cellophane used in the 
artificial kidney is about 30 Angstrom units and the fractional pore area (di¬ 
alysis surface) of cellophane available for transfer varies from 30 to 45 per cent. 
The total dialyzing area of the Kolff apparatus is 22,000 square cm. of cello¬ 
phane. The glomerular capillary has a fractional pore area of 0.01 per cent and 
the total area of the human glomerular capillaries has been estimated at 7600 
to 15,000 square centimeters. This comparison concretely gives one an idea only 
of the physical potentials of the artificial kidney. 


Read at annual meeting, North Central Section, American Urological Association. 
Minneapolis, Minn., October 9, 1952. 

ScaiM li'U izi-m W 44 ’ -Artificial kidney; dialyzer -with great area. Acta med. 

Artificial kidney. Cleveland Clinic Quart., 17:216-228,1950 
1952*^®"“^’ progress: The artificial kidney. New Eng. J. Med., 246: 17-27, 


Merrill, J. P.; The use of the artificial kidney. Transactions of the Third Conferpiinp- 
Renal Function. Pp. 139-173. Josiah Macy Jr. Foundation. t^onterence. 
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There has been the inevitable controversy which follows the introduction of 
new methods and new techniques. Simultaneously with the development of 
external dialysis there has been a great improvement in the conservative methods 
of management of renal failure as discussed by Dr. Lewis today. It seems witli- 
out question that external dialysis is a definite supplement to the established 
therapeutic armamentarium; it goes parallel to the latter but further in attain¬ 
ing a greater potential for quickly correcting electrolyte disturbances and re¬ 
tention of metabolites. The use of intestinal lavage and drainage has been 
eflicacious but characterized by definite limitations. The same may be said of 
peritoneal dialysis. The use of an isolated loop of small intestine as a dialyzing 
membrane as described by Creevy has jdelded impressive results and deserves 
further investigation and use. The effectiveness of a vital membrane as over 
against an inert membrane demands more exploration. 

Multiple efforts at simplification and improvement of the artificial kidney 
have been undertaken by Kolff/ Alwall/ Murray,'* Skeggs and Leonards,* 
Murphy,* and Rosenack.* Two separate functions have been served by the 
various types of artificial kidney in use at the present as pointed out by Dr. 
Swann. When the use is made of the fact that the cellophane membrane is 
impermeable to colloidal sobds but passes water and crystalloids the mechanism 
is one of only dialysis as carried out in the apparatus of Kolff. If the hydro¬ 
static gradient is converted to a hydrodynamic gradient across the membrane 
by increase of pressure within the the supported membrane there results a 
process of filtration. Merrill* has pointed out that the problem of mechanical 
design stressed so much in the bterature may not be so important as the modifi¬ 
cation of the membrane itself and an attempt to regulate the pore size to meet 
specific requirements as a dialyzing membrane. This will undoubtedly constitute 
an important aspect of the research program of the future. 


THE ADVANTAGES AND DISADVANTAGES OF THE ARTIFICIAL KIDNEY 

It seems appropriate to summarize briefly what can be accomplished by 
means of external dialysis. In a study of renal insufficiency the availability o 
such an instrument has quickly resulted in the referral of many patients su- 
fering from obguria or anuria from various causes in whom conservative metho 
of management had apparently failed. At first these patients were sent to r 
Merrill from local hospitals but as the efficacy of the therapy was realize e 
sources of material for study were hospitals throughout New Englan an 
subsequently from many parts of the United States. Support for the 
was rendered by the United States Army and for some months now an arti cia^ 
kidney has been operated by a team in a hospital in Korea. Many of t e ^ 
tients who have been referred for treatment have been managed success 
without external dialysis. The Urologic Service has been aware of the increas 

’ Alwall, N.; On the artificial kidney: Apparatus for dialysis of blood in vivo. Acta 

Devefopinent of artificial kidney; experimental and clinical experiences. 

‘^Iwggs/U Jr!^ a^d Leonards, J. R.: Studies on artificial kidney; preliminary resul 
•with new type of continuous dialyzer. Science, 108; 212,1948. 
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number of patients ha^^ng renal insufficiency in the hospital population because 
of the increasing number of consultations, diagnostic procedures and operations 
necessary' on this tj-pe of patient. Statistics compiled at a large academic insti¬ 
tution in a neighboring metropolis where this program has been felt to be 
perhaps unnecessary showed that in 22 years only 3r patients with anuria or 
oliguria of 100 cc or less per day for 3 days had been treated. This \Yould indicate 
that the demand for such an apparatus is relatively very infrequent and certainly 
not enough to justify that every’ large hospital have such therapy available. 
Our obseiN'ations would concur with this deduction at the present time. How¬ 
ever, in 4 years at the Peter Bent Brigham Hospital with a bed capacity of less 
than 300, more than 290 clinical trials n-ith the artificial kidney on 175 patients 
have been carried out and no deaths have occurred as a result of the procedure. 
The great majority of these patients have been sent to the hospital specifically 
for dialysis or for treatment by the renal group. Those who have been sent and 
treated without dialysis have more than equaled in number those who have 
received this therapy. This experience answers one of the questions which 
prompted Dr. Nesbit to request that this symposium be undertaken, namely, 
that there is a definite demand today' for the artificial kidney. To qualify the 
answer by stating how many are needed in this country' today' is impossible at 
the present. Further e-xperience both of an investigative and therapeutic nature 
in other sections of the country’ will be necessary’ in order to determine the 
actual demand. It certainly’ will not become apparent until it is more easily’ 
available in different sections. The work of Dr. Keitzer in Akron is extremely' 
significant and certainly' opens new possibilities for the expansion of the project 
to ascertain the usefulness of and demand for the artificial kidney'. One x-isualizes, 
however, at the present primarily' the establishment of this method of investiga¬ 
tion and treatment of renal insuflficiency' in designated institutions wherein 
there are groups sufficiently' interested to expedite a program and to whom 
adequate facilities are available to evaluate completely' the results obtained. 
External dialysis as first performed by Abel, Rowntree and Turner® in I9l3 
using collodion as a membrane and hirudin as an anticoagulant has made great 
progress owing to its revival by’ Kolff in 1944 and continued use and improve¬ 
ments by' several investigators. 


In the absence of an obstructive lesion in the urinary passages the electrolyte 
imbalance of acute renal insufficiency can be more quickly' and safely corrected 
by external dialy'sis probably’ than by any other method available today'. If 
anuria persists, further dialy'sis will be necessary'. The selective removal of 
electroly'tes and metabolites is accomplished in a period of 6 hours or less. The 
restoration of normal acid-base balance is accomplished by' the replacement of 
desirable cations. The removal of potassium occurs rapidly' and temporarily’ 
corrects the intoxication which may cause myocardial inhibition and death. 
Improvemeiit of the chronic uremic patient from a state of torpor to wakeful¬ 
ness and ability to take nutrition has been impressive. Unquestionably' there 


Rowntree. L. G. and Turner, B. B.; On removal of diffusibl 
from circulatmg blood by means of dialysis. Trans. Assoc. Amer. Col. of Phy 


substances 
28: 51-54, 
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has been a shortening of hospitalization for many patients with both acute and 
chronic renal failure. In selected cases of renal insufficiency where mandatory 
surgery is to be done it is possible to improve the patient’s condition by pre¬ 
operative dialysis and also there is simultaneously the security of aid from 
dialysis postoperatively, if it is needed. This security in fact has encouraged us 
to carry out necessary definitive surgery on patients who would have otherwise 
received conservative and palliative measures e.g. constant drainage of the 
bladder, ureteral catheter drainage, ureterostomy or nephrostomy. The quick 
improvement of anuric or oliguric patients or even the chronic uremic after 
dialysis indicates that the important excretory mechanisms have been taken 
over in large part effectively though temporarily. Chinard^ has proposed the 
possibility that nitrogen compounds other than urea and uric acid (e.g. the 
nitrous acids) may be removed from the circulation of the uremic patient with 
beneficial effect. 

Increased cardiac output during dialysis has been showm by Dexter to occur 
if the patient has an able myocardium. Also an increase of peripheral resistance 
in the hypertensive patient has been found to occur as manifested by regaining 
a normotensive state if he was in shock before. The profoimd hypotension at 
times complicating biliary surgery has been successfully combated by external 
dialysis; this has been interpreted to indicate the removal of a toxic substance 
(V.D.M.) which the liver could not break down. This is perhaps a catabolic 
product of protein metabolism. It is significant that amino-acid nitrogen can be 
reduced to normal by dialysis but an apparent homeostatic mechanism comes 
into play which prevents a fall to subnormal levels.*^ 

As has been emphasized repeatedly external dialysis is reserved for those 
patients who have not responded to conservative therapy. It is not a panacea 
for anuria and does not replace any standard form of therapy or surgical drainage 
of obstructive lesions by catheter or scalpel. It must be regarded as a supplement 
to other accepted foims of treatment. The disadvantages mihtating against its 
use are several. It is a highly specialized, complicated and expensive apparatus 
stiff in an investigational stage of development. It is yet desirable to have a 
trained team to operate it and to care for the patient. Many personnel hours 
can be expended in preparation and operation. Simplification and improvemen 
wffl undoubtedly correct much of this. Hypertensive episodes duimg anaysis 
may be hazardous and furnish a contra-indication in the case of patients 
hypertensive vascular disease, coronary thrombosis and acute glomerulonep is. 

The necessity for heparinization makes gastro-intestinal bleeding a 
indication to its use. Hemorrhage during dialysis may occur into the gas ro^ 
intestinal tract and intracranial bleeding is an infrequent but serious comp ca^ 
tion again to be feared especially in the hypertensive patient. The 
cardiac output produced furnishes a contra-indication for the patient m 
myocardial failure. Increased peripheral resistance which occurs is un 
in the anuric patient who is hypertensive. Too rapid correction of t e c ^ 
abnormalities may induce cardiac arrhythmia because of the su ™ 
serum potassium and rise in sodium and calcium. The hazard of over y 
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of the patient or of excessive dehydration must be guarded against and also 
excessive hyperglycemia may result if the respective milliosmols of the bath and 
circulation are not balanced properly.* On the basis of a rerden' of the literature 
and a careful appraisal of the rvork at the Peter Bent Brigham Hospital during 
the last 4 years, it is concluded that the advantages and benefits derived from 
the artificial kidney far outweigh the disadvantages, complications and hazards 
of such therapy in properlj'' selected patients. We have been especially impressed 
with the value of external dialysis for the anuric patient suffering from acute 
primary failure of renal excretion who is tided over a critical period until circu¬ 
latory and tubular regenerative factors result in resumption of renal function. 
The remarkable regenerative potentiality of the kidney after toxic and traumatic 
insult confers a concrete value to the artificial kidney, 

ABSTRACTS OF CLINICAL EXAXIPLES 

L. B. Age 43. Female. No. 9A836. Admitted to the Medical Sendee March 
14, 1949 because of anuria, chronic p 3 'elonephritis, nephrolithiasis left, p.o. 
nephrectomy, right, ? post transfusion reaction. Third hospital day external 
dialysis with foUondng chemical changes: B.U.N. 84-24 mg. %; N.P.N. 116-54 
mg.%-, CO 2 19-21.6 mM/l; chlorides 101-114 mEq/l; NA 132-133 mEq/1; 
potassium 4.3-4.4 mEq/1; phosphorus 1.7-0.7 mEq/1; calcium 5.7-7.1 mEq/1. 
An excellent clinical result was obtained with marked improvement. In one 
week the urinary output was 1800 cc. The patient was not in acidosis again. 
B.U.N. gradually, after a preliminarj' rise to 60 mg. %, returned to normal in 2 
weeks. The patient was discharged 1 month later. 

Two months later the patient was readmitted and exploration revealed the 
presence of a parathyroid adenoma which was removed. This patient illustrates 
the quick rehabilitation from a debilitating state of severe renal failure by 
external dialysis which led to recovery and the posribility of removal of a para- 
thjToid adenoma. 

D. K. Male. Age 72. No. 7B568. Admitted to the Medical Service October 9, 
1950. Diagnosis: Anuria due to intravascular hemolj’^sis following transurethral 
prostatectomy elsewhere -with distilled water. The patient was anuric. Hematocrit 
32; B.U.N. 87 mg.%; CO 2 18 mM/l; chlorides 89 mEq/l; Potassiiun 5.4 mEq/1, 

External dialysis 4 days after admission October 13, urinary output 185 ce. 
Two days later 1000 cc and progressive diuresis occurred. Following changes 
occurred during dialysis; B.U.N. 118-52.6 mg. %,; C02 10.3-15.5 mM/l; chlo¬ 
rides 89-110 mEq/l; sodium 128-140 mEq/l; potassium 5.9-4.9 mEq/l; Hct. 
26-35; calcium 3.3-6.0 mEq/l. 

The patient had shown electrocardiographic signs of potassium intoxication 
prior to dialysis. He did well after dialysis for 2 days and then went into collapse, 
was transfused and exploration carried out for mesenteric, thrombosis but a 
ruptured aneurysm of the left hepatic artery was found. The postoperative course 
was satisfactory and he was discharged 3 weeks later. Exploration resulted in 
successful suturing of a rent in the hepatic artery by Dr. Da^'id Hume. 

This case is iUustrative of how soon successful major surgery may be carried 
out upon a patient after external dialysis. 
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E. B. Male. Age 56. No. 8B154. Admitted to the Medical Service January 24, 
1951. Diagnosis: sulfadiazine anuria, four days’ duration. 

P. E. Shock-like state vith severe dehydration. Chemistries: B.U.N. 149 
mg. %; CO 2 21.5 mM/1; sodium 144 mEq/l; potassium 5.5 mEq/1; sulfa 
level 21.8 mg. %. External dialysis January 26 followed by chemistries: B.TJ.N. 
68 mg. %; chlorides 109 mM/1; sodium 144 mEq/1; potassium 4.9 mEq/I; 
sulfa 13.6. Six days later chemistries: B.TJ.N. 73 mg.%; CO 2 19.6 mM/1; chlo¬ 
rides mEq/i; sodium 140 mEq/1; potassium 4.3 mEq/1; phosphorus 7.7 mEq/1, 
previously 2.7 mEq/1; sulfa 3.8. 

Subsequently C 3 '^stoscopic examination showed the right kidney to be non¬ 
functioning and a very large opacity was present in the region of the right 
lower ureter thought to be a ureteral calculus. The patient’s condition improved 
during the month following external dialysis with B.U.N. 20 mg.%; CO 2 20 
mM/1; chlorides 105 mEq/1 with a good urinary output and concentration 
1027. 

Operation was performed to remove a large ureteral calculus. The kidney 
continued to be nonfunctioning and a right nephro-ureterectomy was carried 
out. Diagnosis: Renal cell carcinoma. 

Convalescence was uneventful. Fourteen months later appendicectomy for 
acute appendicitis. Convalescence was uneventful. This case illustrates the 
successful treatment of acute sulfadiazine anuria which permitted subsequent 
removal of a renal neoplasm. 

D. B. Male. Age 56. No. 9A387. Admitted in September 1946 with chronic 
pyelonephritis, urinary retention, severe azotemia and acidosis due to stricture 
of the urethra. Hospitalization for 3 months with drainage of the bladder and 
gradual dilatation of the urethral stricture w'ere carried out. He did well for 2 
years and was re-admitted December 27, 1948 in severe renal failure. External 
dialysis was performed 1 week later. B.TJ.N. 93-41 mg.%; N.P.N. 
mg.%; CO 2 13.2-19 mM/1; chlorides 91-111 mEq/1; sodium 140-140 mEq/1; 
potassium 4.8—4 mEq/1; phosphorus l,6-0.5 mEq/1. Clinical improvement was 
marked. Dilatation of urethral stricture was accomplished in a week. Patien 
discharged less than thirty days after admission. The striking feature is t e 
quick improvement of the patient and much shorter hospitalization because 0 
external dialysis. - _ 

Re-admitted May 12, 1950. External dialysis changes: B.TJ.N. 114-48 ^ 

N.P.N. 167-51 mg.%; CO 2 15-18 mM/1; chlorides 90-98 mEq/1; sodium 12^ 
140 mEq/1; potassium 2.6-3.8 mEq/1; phosphorus 2.8-0.8 mEq/1; uric aci^ 
9.4-3.1; calcium 4.9-6.2 mEq/1; uric acid changes are notably outstan ng an 
likewise the diminution in the retained phosphorus. Climcal 
excellent in spite of the patient’s diminished renal reserve. The quick re a 1 
tion of a debilitated individual by this method of treatment is g 

A. F. Female. Age 46. No. 9B653. Admitted oliguric, acidotic and azote ^ 
Right kidney absent 4 years. Left ureter reimplanted in bladder mon 

before because of obstruction by endometriosis. oc_Qt;. CO 2 

Chemistries: B.U.N. 132 mg.%; after dialysis 45 mg.%; sugar 95 a , 
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12.7-17.7 mM/l; sodium 12S-139 mEq/1; chlorides 95-111 mEq/1; potassium 
4-4.2 mEq/l; dialysis was followed by marked clinical improvement. The patient 
was transferred to surgerj* and left ureterocutaneous anastomosis carried out. 
The patient returned to work two months later. The case is illustrative of 
successful quick preparation of a patient in renal failure for definitive surgerj-. 

L. H. Female. Age 69, No. 6B626. Admitted to the Medical Seiadce April 9, 
1950 because of anuria pursuant to collapse following cholecystectomy two daj-s 
before. The patient had been anuric S days upon admission. Forty-eight bourn 
after admission external dialysis was performed. Chemical changes: B.U.N. 
9S.4-39.3 mg.7o; X.P.N. 237-79 mg.%; CO; 13.8-19 mM/l; chlorides 102-108 
mEq/1; sodium 134-13S mEq/l; potassium 4.3-5 mEq/1; phosphorus 2.9-1.0 
mEqA; urinary output increased daily after dialj-sis as follows: 290, 600, 1000, 
1300,1500 cc. Dramatic improvement occurred and the patient was discharged 
fifteen days after dialysis. 

L. TV. Male. Age 16. No. 9B966. Transferred to Medical Seix-ice from neigh¬ 
boring hospital—severe azotemia, oliguria and acidosis, due to bilateral con¬ 
genital hydronephrosis, chronic pj-elonephritis and megalo-ureter. External 
dialj'Hs—chemical changes: B.U.N. 160-33 mg./c; CO; 13-22 mhI/1; chlorides 
111-111 mEq/l; sodium 138-140 mEq/l; potassimm 4.7-4.S mEq/l. The pa¬ 
tient became ambulatoiy, was markedly improved and able to eat. He remained 
at home in an improved condition for 4 months when he was readmitted and 
dialyas repeated to correct acidosis. 

B.U,N. 143-153 mg.9c; CO* 15-26 mM/l; chlorides 103-106 mEq/l; sodium 
137-138 mEq/l; potassium 4.4-4.9 mEq/l; hematocrit 26-25. The patient was 
improved by this dialjTis though the azotemia was not lowered. Eight days 
later dialysis repeated: B.UNT. 147-44 mg.9c; CO- 20-26 mM/l; chlorides 
105-105 mEq/l; sodium 139-138 mEq/l; potassium 5.6-4.5 mEq/l. The pa¬ 
tient was again improved for 2 months. Subsequent!}- he went gradually downhill 
and died in renal failure. This case illustrated the possibility for prolongation of 
life in the chronic uremic state where desirable in selected cases. 

THE HOLE OF THE ARTIFICIAE KIDN-ET FS RESEARCH 

The artificial kidney seems to have especial promise in the investigation of 
electrolyte and protein metabolism in various pathologic states among which 
may be mentioned renal disease, hepatic disorders, shock, bums, hemoglo- 
binemia, drug intoxication and congestive heart failure. This method of studv 
pemnts an accurate measurement of the exchange of cations, anions and organic 
solute e.g. urea, uric acid, creatinin, phenols, indoxyls, sulfonamides and others 
to be identified.* There have been in use for several years smaller models of the 
artificial Iddney (Skeggs and Leonards, and Murphy) adapted to use in the dog 
for expeimental purposes. The ability to remove from the circulation and 
replace diffusible substances selectively permits a study of the effect of different 
concentrations of these. For example, the neuromuscular effects of raising the 
concentration of potassium in the presence of a falling concentration of caldum 
and the effects upon the electrocardiogram of relative changes in concentrations 
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of sodium and potassium can be studied. By modification of the membrane it is 
possible that new potentialities will be developed. A study of amino-acid me¬ 
tabolism in hepatic disorders and when normal liver function is present has 
been suggested. Further elucidation of the cause of the toxemia in the uremic 
state is being sought since the combination of catabolic products yielding this 
state has not been identified. Observations on acute and chronic uremia suggest 
a possible difference in the maimer in which mea is metabolized in these re¬ 
spective conditions. Further information regarding the chemical nature of 
uremia may be obtained by applying the newer techniques for qualitative 
analysis e.g. paper chromatography. 

The apparent removal of vasodepressor substances has been accomplished but 
the nature of these is yet to be identified. The application of the use of the 
radioactive isotopes of both cation and anions as tracers, the total body water 
studies of Moore and selective dialysis promise to disclose further useful data in 
renal disease and congestive heart failure. Dexter has measured cardiac output 
before and during dialysis by means of venous catheterization; further study is 
indicated of the mechanism of increased cardiac output which occurs. Thom 
has suggested the experimental application of the artificial kidney to the study 
of shock, the crush S 3 mdrome and burns as a method of learning more of the 
nature of the metabolites in the circulation in these conditions. In Korea a 
study of epidemic hemorrhagic fever is under way in which an application to an 
infectious disease has been made. 

In the field of toxicology one must mention the studies made in the treat¬ 
ment of bromism, sulfonamide intoxication, carbon tetrachloride, barbiturate, 
and bichloride of mercury poisoning. The effective elimination of diffusible 
poisons and their by-products as well as the simultaneous substituted renal 
function has yielded impressive results. 

One of the important investigative problems that has grown out of and been 
made possible by the artificial kidney is that of the homologous transplantation 
of the human kidney. The recipients of such a transplant have been patients 
having irreversible renal failure due to pyelonephritis, nephritis, polycystic 
disease or periarteritis nodosa. Dr. David Hume has carried out seven sue 
transplants in as many patients. Three of these functioned for periods of one to 
three months, three were failures from the outset and one is yet under evaluation 
ten days after the operative transplantation. Each of these kidneys WM tr^ 
planted to the thigh which permitted separate measuring of its function. e 
one most recently performed was accomplished fifty days after anuria began in 
a woman aged 60 years; on the fortieth day of anuria, life having been sustaine 
by external dialysis on three occasions, biopsy of the left kidney showe an 
irreversible condition due to periarteritis nodosa. Now sixty days in an amine 
state the patient feels quite well and is yet in electrolyte equilibrium fo 
her fifth dialysis. Her own kidneys are not functioning but the transp an 
kidney has begun to excrete urine. The importance of pursuing such an ^ 
gation to a finality needs no emphasis. The immunologic, 
bacteriologic problems involved are undergoing intensive investigation. 
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greater success has been met in the human than in the experimental animal vrith 
homologous transplantation of both kidne 3 ' and skin. The artificial kidnej’’ has 
made available a justifiable source of human subjects vrith fatal renal disease 
for this studj'. 

SUMMARY 

The urologist more than anj' other phj’sician is concerned predominantly 
■with disorders of the kidney. He has the most definitive diagnostic means and 
effective therapeutic methods at his disposal for the management of certain 
types of renal disease. Hovrever, in the management of patients having severe 
renal insufficiency the value of external dialysis in preoperative and post¬ 
operative care must be recognized. It is necessary that we be conversant ■svith 
the extraordinary methods developed to study and treat renal disease ■which 
surpass our usual hmitations. Dr. Keitzer and perhaps others have successfully 
and alone utilized the artificial kidney' for therapy. An attempt has been made 
to outline what has been accomplished by its use and predictions have been 
made as to paths of investigation to be followed with its aid in the future. An 
undoubted demand has been established but its extent remains to be determined. 

It is suggested that extension of its use be gradual. At the present stage of 
development it would seem appropriate if there was one team to each area of 
this country' roughly corresponding in size to each Section of the American 
Urological Association. Effective research and therapy could be accomplished 
with the support and cooperation of the Section beffind such an investigative 
group. It is apparent that difficulties vcill be met in finding medical persoimel 
sufficiently interested to undertake such a project and the problem vriU require 
the sustained stimulation of an organized group. It is suggested that this demand 
be further studied by a joint committee of the American Urological Association, 
American College of Physicians and American College of Surgeons. A logical 
sequence of demand and supply could then be determined as a program is 
developed. 
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A NEW URETERAL MEATOME FOR USE WITH 
THE RESECTOSCOPE 

R. G. BUNGE 

From the Department of Urology, University Hospitals, State University of Iowa, Iowa City, 

Iowa 

This meatome* is a modification of the cutting loop of the Stern-McCarthy 
resectoscope and its modifications (fig. 1). Other meatomes, it was found, 
lacked precise control of the cutting element, others were awkward to use through 
the cystoscope, and still others were too large to be acceptable to the ureteral 
orifice. 

URETERAL MEATOME 




Replacing the cutting loop with a meatome, the resectoscope is rotated throu^ 
180° and then the cutting element assumes an angle for ready insertion into t e 
ureteral orifice. Its small diameter permits ease of insertion. A slight elevation 
of the electrode while applying the cutting current results in a neat incision o 
the superior ureteral wall without damage to the opposing inferior wall. 

An additional use was discovered in incising the superior wall of the in ra^ 
mural ureter when a stone was impacted near the ureteral orifice. It cou 
used to correct other surgical conditions of the ureter, such as ureteroce e. 

* Manufactured by The Greenwald Co., Inc., Gary, Ind. 
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THE PHYSIOLOGY OF HYPERCHLOREMIC ACIDOSIS FOLLOWING 
HRETEROSIGMOIDOSTOMY: A STUDY OF URINARY 
REABSORPTION WITH RADIOACTRTE ISOTOPES 

MILTON L. ROSENBERG 

From the Department of Surgery, Division of Urology, Stanford University School of Medicine, 

San Francisco, Calif. 

The electroijrte imbalance ivhich occurs follovring bilateral ureterosigmoid- 
ostomy rvas studied by means of radioactive isotopes as tracer substances and 
by analysis of venous blood directly draining the sigmoid ■wall. The first phase 
of the experiments consisted of the rectal instillation of isotopes so that absorp¬ 
tion of electrolj’tes could be measured. Sodium (Na 24), iodine (1131) and phos¬ 
phorus (P32) irere used. The absorption of chlorine and iodine from the gastro¬ 
intestinal tract is similar and there is a well-known similarity in the diffusion 
(except in the thyroid gland) and excretion of these two halogens.*’ * I 131 is 
readily available and its uptake can be measured in the thjrroid gland. The sec¬ 
ond phase of the experiment consisted of comparing the amount of ammonia, 
chloride and urea and the pH in blood from the sigmoid veins with that in 
portal and peripheral blood. 


EXPERIiIENT.\L METHODS AND RESULTS: ABSORPTION OF ELECTROLYTES THROUGH 

SIUCOS.A OF SIGMOID 


General techniques and materials .—In phase one, 27 experiments were carried 
out using 8 normal dogs as controls and 4 dogs with bilateral ureterosigmoid- 
ostomy. All animals were anesthetized with nembutal. Weight of the normal 
animals was between 8 and 10 kilograms; that of experimental animals was 
between 10 and 15 kilograms. Prior to operation, every animal in both groups 
had normal renal function and electrolyte balance. Experiments were carried 
out from 2 to 6 months after ureterosigmoidostomy. Hyperchloremic acidosis 
developed in three of the four dogs ■with transplanted ureters within 2 weeks 
postoperatively; it developed in the fourth animal after 3 months (table 1), 
Isotopes were instilled per rectum and the amount of the isotope in the blood, 
urine and stool was measured. For I 131, th 3 Toid uptake was also measured. 
Isotopes were obtained through the Atomic Energy Commission and a Berkeley 
Decimal Geiger-MuUer Scaler, Model 1000, was used to measure the isotope 
levels. ThjToid uptake of I 131 was measured through a specially constructed 
gamma counting tube. All other counts were made throu^ an Amperex Beta 


Bank of America-Giamini Foundation Fellow in Ijrolog 3 ’. 

25 1952 **°*”*^^ meeting, American Urological Association, Atlantic City, N. J., June 

Note by editor. Dr. Rosenberg’s manuscript was awarded first prize in the essav comne- 
ution sponsored each year by the American Urological Association under the Committee 

on Scientific Research, Dr. AlileyB.lVesson, chairman. v-ommiiree 

Tbo Qu^mthative studies on the gastro-intestinal absorption of drues- II 

The absorption of sodium iodide. J. Pharmacologj’, 3:387-421,1912 ^ 

1948, p!*8n.°’ Pharmacology, ed. 7. Philadelphia: W. B. Saunders Co., 
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Counter, Type 1000. Metal cups containing 3 milliliters of wet samples with 
calculated in fin ite thickness for each isotope were used. All samples were cali¬ 
brated against standards made up from the isotope being used. Total circulating 
blood volume was calculated on the basis of body weight according to Bonny- 
castle and Cleghorn.® 

The animals were prepared by inserting a rectal tube and emptying the bowel. 
The femoral or jugular vein was exposed so that blood could be sampled quickly. 
All blood samples were oxalated. In the control animals, an indwelling urethral 
catheter was inserted. Control samples of blood, urine and stool were obtained. 
For 1131, background counts were taken from the thyroid. The tracer substance 
was then mixed with 20 ml. of distilled water and inserted through a 14F cathe¬ 
ter which extended 5 cm. inside the rectal sphincter. The catheter was removed 
immediately and leakage did not occur. The technique of instillation was tested 
with diodrast and x-ray in two animals and dye was not pushed beyond the 
confines of the sigmoid colon. Counting "with an electric second counter was 
begun at the beginning of the instillation. For thyroid uptake of 1131, continu¬ 
ous gamma counts were made for at least 10,000 seconds. Blood samples were 
drawn at 100 seconds after instillation, 300 seconds, 500 seconds and then eveiy 
15 minutes for the first 2 hours, every 30 minutes for the next 2 hours, eveiy 2 
hours for the fourth to twelfth hour, every 4 hours for the next 12 hours and 
every 8 hours until the blood level showed a distinct downward curve. The 
animals were returned to their metabolic study cages 3 hours after insertion of 
the isotopes. Urine samples were collected continuously throughout the first 
3 hours in 3 milliliter amounts. After 3 hours, the catheter was removed and all 
voidings were measured for beta radiation. Stool specimens were dried, mixed 
and sampled at 24 hour intervals. Rectal leakage did not occur for at least 3 


hours in any case. 

For I 131 and P 32, four normal animals and four with transplanted ureters 
were used for each isotope. For I 131, the thyroid uptake was measured in the 
entire group of animals. Two normal and two experimental animals were used 
for Na 24. In all experiments, the average curve of isotope levels for each group 
of animals (normal and those with anastomosis) fell within 25 per cent of the 
curve for each animal within the group. In addition, experiments using earner 


solutions of iodine, phosphorus and urine were carried out. 

Radioactive iodine studies .—^For I 131, one millicurie of the isotope was in 
stilled. Figure 1, A represents the total circulating microcuries of I ™ 
group of animals. Initial absorption in the normal group at 100 seconds a r 
instillation was five microcuries while in the transplanted group it average^ 
microcuries. The peak level for the controls, 29 microcuries, was reache m 
hours and then fell rapidly. For the dogs with ureterosigmoidostomy, t e pea 
level at 2 hours was 120 microcuries, a fourfold increase over the norma group. 
This level was maintained for 8 hours, was still high at 24 hours and then ^ 
aUy dropped. At 96 hours, in the normal group, the 1131 was barely 
ble while in the other group there was still ten microcuries in the bloo . a 


» Bonnycastle, D. D. and Cleghorn, R. A.: A study of the blood volume of a group ' 
untrained normal dogs. Am. J, Physiol., 137: 380-383, 1942. 
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activity was demonstrable in tbe urine of normal dogs within 1000 seconds after 
instillation and urinary excretion of the isotope is represented graphically in 
figure 1, B. Almost all of the isotope placed in the rectum was absorbed and 
less than 10 per cent was recoverable in the stool in normal dogs (fig. 2, A). For 
the with anastomosis, stools contained both feces and urine. Total 

output of I 131 in these animals averaged only 180 microcuries in 24 hours and 
a total of 240 microcuries in 48 hours. In normal animals, the average combined 




urinary and fecal excretion was 274 microcuries in 24 hours and 356 microcuries 
in 48 hours. The average thyroid uptake of I 131 for each group of animals is 
shown in figure 2, B. These values are the actual gamma counts per second 
made by the counting tube placed over the right lobe of the thyroid. The ex- 
penmental group had an average circulating blood volume of 32 per cent more 
an the controls. Hence, if the counts could be validly corrected for actual 
eight of the thyroid and for blood volume, the rate of isotope absorption in 
caterSgSf2 undoubtedly be even higher than is indi- 
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In order to determine whether the levels of isotope in the blood represented 
actual absorption or whether they represented simple ion exchange, a carrier of 
stock iodine was used in an additional two normal dogs. One millicurie of 1131 
was placed into 20 ml. of urine containing 0.8 per cent sodium iodide so that the 
mixture was hypertonic. This was instilled and except for a slight initial delay, 
absorption was not inhibited. 




' uRETEROSiGMOlDOSTQMY (4) 

Averofle Body Wr •J2.5 K 
£$lImofed Breed Vrf*>026cA 


NORMAL (4) 
lAveroge BedyWt»»05K. 
Areroge Bleed Vel»69B CA 


THYROID UPTAKE OF 1131 otter 
RECTAL INSTILLATION OF 1 MO. 
(Not corrected for weight of Animals) 


JOOO 2- 5- 4- 5000 6- 7“ 6“ 9“ rQOOO 

Seconds 


Fig. 2 

Radioactive phosphorus studies .—One millicurie of isotope was administered 
rectally. Much of this ion is bound to calcium, magnesiiun and other 
compounds in feces, and the phosphate content of normal adult feces 
43 per cent of the excretion of this substance.^ In the normal animals, an 
of 400 microcuries was recovered in the stool and only 600 microcunes was 
sorbed. With this isotope, as with I 131 and Na 24, radioactivity w^ Lnds. 
strable in the blood within 100 seconds and in the urine within s® 
Blood levels are shown in figure 3, A. The peak level of 12 microcun 
reached in 4 hours in the normal group. The concentration of the iso op 
* Shohl, A. T.: Mineral Metabolism. New York: Reinhold Publish. Corp., 1939> p 
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blood decreased gradually after 8 hours and could stiU be detected at 96 hours. 
With the other group, only infinitesimal amounts of isotope were absorbed and 
blood levels were less than one microcurie at any time. 

Additional experiments were then conducted to determine which factors were 
responsible for inhibiting absorption of phosphate in these animals. Urine con¬ 
tains much phosphate ion and electrolyte competition in the bowel of the ex- 
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perimeatal animals could prevent isotope absorption. Urinary phosphate ex¬ 
cretion for 24 hours in two normal dogs weighing 9 kilograms each and on a 
regular diet was found to average 700 mg. Accordingly, a carrier solution was 
prepared in which 700 mg. of phosphate (as sodium dihydrogen phosphate) was 
dissolved in 20 ml. of water, and pH was adjusted to 6.0 with sodium bicar¬ 
bonate. This was instilled into each of two normal dogs and the curve was ap¬ 
proximately the same as that in the control group so that interference with ab¬ 
sorption on the basis of ion exchange was not a factor. To determine the effect 
of urine itself upon the absorption of phosphate, one millicurie of P 32 in 20 ml 
of dog urme was instiUed into each of two normal dogs. Phosphate absorption 
was mhibited to the same extent as in the dogs with anastomosis. In the latter 
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80 per cent of the a dminis tered dose was recoverable in the stool (fig. 2, 4). 
Urinary excretion in normal dogs is shown in figure 1, B. 

Radioactive sodium studies .—The results of Na 24 absorption are shown in 
figure 3, B. The blood levels closely paralleled those found with I 131. Na 24 
emits more beta radiation than do I 131 and P 32 since it has a much shorter 
half-life. The dose given was thus only 100 microcuries, or one-tenth of the dose 
used with the other isotopes. Calculations are based on actual counts, but for 
comparison, these counts were multiplied by a factor of ten. Urinary excretion 
was relatively slow as compared with 1131 although beta activity was found in 
the urine within 1000 seconds after instillation (fig. 1, 5). Rectal output of the 


Table 1. Blood eleclrolyte pattern of animals with bilateral ureterosigmoidostomy during 

isotope experiments 


DOG 


CmtATTKINE 

1 

PHOSPHO&nS 

CBXORIDE 

COs COUB. 

POWEK 

SODIUM 

POTASSIUM 


milligrams per cent 


milliequivalents per liter 


1 

130 

1.4 

3.9 

113.4 

12 

139 

4.0 

2 

54 

1.0 

4.7 

110.2 

20 

142 

4.1 

3 

160 

1.2 

4.0 

119.5 

14 

147 

4.2 

4 

Before surgery 

30 

0.8 

4.5 

100 

26 

145 

4.5 

4 

Two months after 
surgery 

49 

0.9 

4.2 

96.4 

26 

140 

4.7 

4 

Five months after sur¬ 
gery 

61 

0.8 

4.1 

110.5 

20 




drug is shown in figure 2, A. As with I 131, most of the isotope was absorbed 
and less than 10 per cent could be recovered from the stools of the normal 
animals. 

Ejffect of acidosis on absorption .—It is of particular interest to know whether 
there is any difference in absorption in an experimental animal with norma 
electrol3d« balance and one with hyperchloremic acidosis. Observations were 
therefore carried out on dog 4 (table 1). Preoperatively, absorption curves for 
I 131 and P 32 were normal. Two months after operation, no electrolyte imba - 
ance had occurred and rectal instillation of I 131 and P 32 was again carne 
out. Five months after operation, hyperchloremia was present and at this time, 
sigmoidal absorption studies of 1131 and Na 24 were carried out. No significan 
difference could be found in the absorption curves in either the balance or e 
acidotic phase. The curve for I 131 on both trials fell within the average range 
for all animals with transplanted ureters. That for Na 24 in the acidotic P 
and for P 32 in the balance phase also agreed with the curves for the o e ^ 
experimental animals. The absorption of electrolytes by the bowel thus appear 
to be the same whether or not acidosis is present. 

MBASUEEMENT OF UEINAET CONSTITUENTS IN VENOUS BLOOD 

Methods .—^Phase two of the experiment was carried out in two 
and in two experimental dogs. Heparin-coated syringes were used to co e 
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blood from the jugular vein, the sigmoid veins and the portal vein, laparotomy 
being performed to obtain samples. The portal vein was included so that pre- 
hepatic mixing could be observed. Measurements of the blood ammonia, plasma 
chloride, blood urea and the pH were carried out on each of the samples. The 
blood ammonia was determined by the micro-titration method of Barnett®; 
plasma chloride by the method of Schales and Schales® and the blood urea by 
standard laboratory technique using urease and Nessler’s reagent. The blood 
pH was measured with the Cambridge Electron-Ray pH Meter 

Blood ammonia.—Table 2 shows the amount of blood ammonia in this series. 
In both control animals, peripheral (jugular) and portal blood contained nor- 


Table 2. Blood ammonia in millicqxiivalcnts ■per liter 


POG 

1 jPGPiAmvrtK 

1 

^OXTXL vzu; 

1 SlCilOUJ VXIK 


0.20 

0.20 

1 0.65 


0.21 

0.27 

0.90 


0.54 

0.64 

6.10 


0.49 

- 

1 5.01 





Table 3. Plasma chloride in millieqiiivalenis per Itfer 


POG 

jucuiAx vrm 

1 rOXTAL VIIK j 

1 stcuom vsiK 

Normal 1. 

■BHH 

mmmmm 

103.5 

Normal 2. 



97.8 

Transplant 1. 



135.5 

Transplant 2. 

117.3 1 


121.4 




mal amounts while blood from the sigmoid vein contained a little more. This 
increase may be due to absorption of ammonia derived from bacterial decom¬ 
position of urea in the large intestine.® In the e.xperimental animals the ammonia 
content of peripheral and portal blood was also slightly higher than in the con¬ 
trols and of agnal importance is the high concentration of ammonia in sigmoid 
venous blood —more than ten times that in the peripheral blood. The increase 
of jugular ammonia may have occurred because the pre-hepatic ammonia was 
so increased that the liver could not cope with the load and could not convert it 
all to urea.® 

Plasma chloride .—^The plasma chloride determinations are presented in table 
3. In the normal animals, blood from peripheral, portal and sigmoid veins con¬ 
tained essentially the same amount of chloride. However, in the experimental 
animals, there is increased concentration of chloride in sigmoid venous blood 
over that in peripheral and portal blood. 


‘Barnett, G. D : The micro-titration of ammonia with some observations on normal 
human blood. J. Biol. Chem., 29; 459-462,1917. iiurmai 

.0; and fchales, S. S.: A simple and accurate method for the determination of 
chlonde m biological fluids. J. Biol. Chem., 140: S79-SS4, 1941. Brmiiiai.iun oi 

Ushera,'l9M’, p. ng Medical Besearch, vol. 2. Chicago: Year Book Pub- 

30:'«^fl 9 lt' ^ ^ sonvce of blood ammonia. J. Biol. Chem., 

35:'82-^’, 193®''' incense of blood ammonia concentration. J. Urol., 
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Blood urea. In this instance, as with the plasma chloride, there was no dif¬ 
ference in the normal animals (table 4). The concentration of urea in nnimfll s 
with transplanted ureters was greater in the sigmoid than in the peripheral 
blood. 

Blood pH .—It is possible that more acid than alkaline salts are absorbed by 
the sigmoid because the solution poured into the colon is acid and more anions 
are available. Accordingly, the actual pH of blood from the peripheral, portal 
and sigmoid veins was measured (table 5). The pH values of all the samples of 
blood from the normal dogs were essentially the same. However, the pH of 
sigmoid blood in the experimental dogs was significantly lower than that of 
peripheral blood, representing an increase of acid salts in the material being 
absorbed. 


Table 4. Blood urea in milligrams per cent 


DOG 

JUGULAR VZIN 

SIGMOID VEIN 

Normal 1. 

29 

29 

Normal 2. 

33 

34 

Transplant 1.j 

120 

141 

Transplant 2. 

113 

137 


- 


Table 5. pH of venous blood 


DOC 

JUGULAR 

PORTAL 

siCMom 

Normal 1. 

7.26 

7.26 

7.27 

Normal 2. 

7.28 

7.27 

7.28 

Transplant 1. 

7.21 

7.16 

7.13 

Transplant 2. . . .. 

7.21 


7.14 



_ 


DISCUSSION 


Urinary electrolytes are absorbed from the sigmoid in a definite manner. 
Sodium and chloride are absorbed almost entirely and at a similar rate so that, 
dose for dose, there appears to be no selective absorption of chloride without 
sodium. In normal animals, phosphorus is absorbed to the extent of 60 per cen 
of the dose given. However, urinary phosphate presented to the sigmoidal mu 
cosa is bound in some manner to cations in the urine and is not absorbed, 
concentration of serum phosphorus in patients with hyperchloremic acidosis is 
usually normal and occasionally low. Absorption of electrolytes from the bowe 
is the same in an animal with ureterosigmoidostomy whether or not aci osis 

is present. . i _ 

The pH of blood in the sigmoid vein is significantly lower than that of 
eral blood, indicating an excess of acid salts. Since sodium and chloride are a 
sorbed equally well, the amount of chloride absorbed is relatively 
because the urine which enters the colon contains an excess of acid salts. ci o^^ 
is compensated by the urinary excretion of increased amounts 
titratable acid so that a vicious cycle is set up and the sigmoid is prese 
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with more and more acid salts (ammonium chloride, etc.) for reabsorption. In 
fact, Sartorius and his co-workers'" have demonstrated that in chloride acidosis 
produced by the ingestion of large doses of ammonium chloride, repair of the 
electrol3d;e imbalance occurred by the renal tubular excretion of increased quan¬ 
tities of ammonia and increased titratable acid with the proportion decrease in 
loss of fixed base. The fiixed base (sodium, potassium, etc.) is absorbed and fer¬ 
ries an equal amount of acid (chloride, etc.) across the sigmoidal mucosa. The 
remaining chloride in the urine is transported across as the ammonium salt. 
The abundance of ammonia is produced from two sources—the renal tubule 
(distal) and the bacterial decomposition of urea in the large bowel. These con¬ 
clusions are substantiated by the finding of excess ammonia, chloride and urea 
in blood coming directly from the sigmoid. This evidence of absorption of urea 
(but not creatinine) by the bowel confirms the work of BoUman and Mann" 
and other workers. Although the molecule of creatinine is larger than the mole¬ 
cule of urea, the reason why it is not absorbed is not clear. 

Thus, the electrolyte pattern in hyperchloremic acidosis is consistent. The 
amount of chloride is excessive, and since this is the principle anion in plasma, 
acidosis develops. To combat this increase in fixed acid, the bicarbonate-bound 
base (alkali reserve) is released by the respiratory excretion of carbonic acid so 
that the carbon dioxide combining power, a measure of the alkali reserve, is 
decreased. The serum phosphorus remains normal since little phosphorus is 
absorbed; most of it is excreted in the cloacal content. 

The serum potassium is normal in most cases, but in acute episodes of acido¬ 
sis, severe hypokaliemia may develop. Potassium is freely absorbable per rec¬ 
tum,*^ so that it may be absorbed from the sigmoid and bind chloride in the 
same maimer that sodium does. Most of the potassium is intracellular and only 
4.0 to 5.4 milliequivalents per liter are found in the extracellular fluid. Hence a 
relatively small amount in comparison to sodium is poured into the colon. Pa¬ 
tients with severe hyperchloremic acidosis have anorexia, vomiting, polyuria 
and diarrhea. Hence, potassium intake is diminished and loss from the gastro¬ 
intestinal tract is increased. In addition, the renal tubular mechanism in severe 
acidosis and in dehydration" is such that excess excretion of potassium occurs 
to ferry fixed acid in the urine while sodium is conserved by the kidney. 

The serum sulfate is moderately elevated in these patients." Absorption of 
this anion as the salt of fixed base or ammonia undoubtedly accounts for its 
increase since it returns to normal after rectal tube drainage. 

Clinically, the additional factor of a renal lesion in the etiology of this syn- 


Sartonus, (h W., Roemmelt, J, C. and Pitts, R. F.: The renal regulation of acid-base 
naiance m man. Iv, The nature of the renal compensations in ammonium chloride acidosis 
J. Clin. Investigation, 28: 423-439,1949. 

“ BoUman, J. L. and Mann, F. C.: Nitrogenous constituents of blood followine trana- 
923-9^^1^27 levels of intestine. Proc. Soc. E.xper. Biol. & hled.fil: 

physiology of potassium. J. A. M. A., 144; 1157-1161 1950 
Bradley, S. E., Bradley, G. P., Tyson, C. J., Curry, j. J. and Blake W d’- Rpiial 

1“ renal diseases. Am. J. Med., 9:766-798,1950.^ ' '• 

-J™?’ t*. end Odel, H. M.; Electrolyte pattern of the blood after bilateral nretem 

sigmoidostomy. J. A. M. A., 142 : 634-641, 1950 uuateral uretero- 
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Blood urea .—In this instance, as with the plasma chloride, there was no dif¬ 
ference in the normal animals (table 4). The concentration of urea in anim als 
with transplanted ureters was greater in the sigmoid than in the peripheral 
blood. 

Blood pH .—It is possible that more acid than alkaline salts are absorbed by 
the sigmoid because the solution poured into the colon is acid and more anions 
are available. Accordingly, the actual pH of blood from the peripheral, portal 
and sigmoid veins was measured (table 5). The pH values of all the samples of 
blood from the normal dogs were essentiaUy the same. However, the pH of 
sigmoid blood in the experimental dogs was significantly lower than that of 
peripheral blood, representing an increase of acid salts in the material being 
absorbed. 


Table 4. Blood urea, in milligrams per cent 


DOG 1 

JTJGtTLAS VEIN 

SICMOm VEIN 

Normal 1. 

i 29 

29 

Normal 2. 

! 33 

1 34 

Transplant 1. 

1 120 

i 141 

Transplant 2.. 

' 113 

137 




Table 5. pjff of venous blood 


DOG 

JtlGUlAE 

rOSTAi 

siGuom 

N^nrmal 1 . ... . 

7.26 

7.26 

7.27 


7.28 

7.27 

1 7.28 


7.21 

7.16 

1 7.13 


7.21 

! __ 

7.14 


- 

---- 


DISCUSSION 

Urinary electrolytes are absorbed from the sigmoid in a definite manner. 
Sodium and chloride are absorbed almost entirely and at a similar rate so t at, 
dose for dose, there appears to be no selective absorption of chloride wit ou 
sodium. In normal animals, phosphorus is absorbed to the extent of 
of the dose given. However, urinary phosphate presented to the sigmoi a mu^ 
cosa is bound in some manner to cations in the urine and is not absorbe . e 
concentration of serum phosphorus in patients with hyperchloreiruc aci osis i 
usually normal and occasionally low. Absorption of electrolytes from o ° 
is the same in an animal with ureterosigmoidostomy whether or not aci os 

is present. i, + f nprioh- 

The pH of blood in the sigmoid vein is significantly lower than that o p 

eral blood, indicating an excess of acid salts. Since sodium and cblori e 
sorbed equally well, the amount of chloride absorbed is relative y 
because the urine which enters the colon contains an excess of acid sa ts. 
is compensated by the urinary excretion of increased amounts ted 

titratable acid so that a vicious cycle is set up and the sigmoid v 
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with more and more acid salts (ammonium chloride, etc.) for reabsorption. In 
fact, Sartorius and his co-workers'" have demonstrated that in chloride acidosis 
produced by the ingestion of large doses of ammonium chloride, repair of the 
electrolyte imbalance occurred by the renal tubular excretion of increased quan¬ 
tities of ammonia and increased titratable acid with the proportion decrease in 
loss of fixed base. The fixed base (sodium, potassium, etc.) is absorbed and fer¬ 
ries an equal amount of acid (chloride, etc.) across the sigmoidal mucosa. The 
remaining chloride in the urine is transported across as the ammonium salt. 
The abundance of ammonia is produced from two sources—the renal tubule 
(distal) and the bacterial decomposition of urea in the large bowel. These con¬ 
clusions are substantiated by the finding of excess ammonia, chloride and urea 
in blood coming directly from the sigmoid. This evidence of absorption of urea 
(but not creatinine) by the bowel confirms the work of Bollman and Mann" 
and other workers. Although the molecule of creatinine is larger than the mole¬ 
cule of urea, the reason why it is not absorbed is not clear. 

Thus, the electrolyte pattern in hyperchloremic acidosis is consistent. The 
amount of chloride is excessive, and since this is the principle anion in plasma, 
acidosis develops. To combat this increase in fixed acid, the bicarbonate-bound 
base (alkali reserve) is released by the respiratory excretion of carbonic acid so 
that the carbon dioxide combining power, a measure of the alkali reserve, is 
decreased. The serum phosphorus remains normal since little phosphorus is 
absorbed; most of it is excreted in the cloacal content. 

The serum potassium is normal in most cases, but in acute episodes of acido¬ 
sis, severe hypokaUemia may develop. Potassium is freely absorbable per rec¬ 
tum,'^ so that it may be absorbed from the sigmoid and bind chloride in the 
same manner that sodium does. Most of the potassium is intracellular and only 
4.0 to 5.4 mhliequivalents per liter are found in the extracellular fluid. Hence a 
relatively small amount in comparison to sodimn is poured into the colon. Pa¬ 
tients with severe hyperchloremic acidosis have anorexia, vomiting, polymria 
and diarrhea. Hence, potassium intake is diminished and loss from the gastro¬ 
intestinal tract is increased. In addition, the renal tubular mechanism in severe 
acidosis and in dehydration" is such that excess excretion of potassium occurs 
to ferry fixed acid in the urine while sodium is conserved by the kidney. 

The serum sulfate is moderately elevated in these patients." Absorption of 
this anion as the salt of fixed base or ammonia undoubtedly accounts for its 
increase since it returns to normal after rectal tube drainage. 

Climcally, the additional factor of a renal lesion in the etiology of this sjm- 


SartonuB, Roemmelt, J. C. and Pitts, R. F.: The renal regulation of acid-base 

naiance in man. IV. The nature of the renal compensations in ammonium chloride acidosis 
Llm. Investigation, 28: 423-439, 1949. 

Mann, F. C.: Nitrogenous constituents of blood following trans- 
923^^'°1927 different levels of intestine. Proo. Soc. Exper. Biol. & Med., 24: 

*15 Clinical physiology of potassium. J. A. M. A., 144:1157-1161 

Tyson, C. J., Curry. J. J. and Blake, W d’ Renal 
'“notion in renal diseases. Am. J. Med., 9: 766-798,1950 rrenai 

sigmoSomy°j."I''M‘' 
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■drome suggests itself. Ureterosigmoidostomy frequently predisposes to chronic 
pyelonephritis with or without hydronephrosis. Since the serum creatinine is 
most often normal in these patients, indicating no widespread glomerular in¬ 
sufficiency, and since in some patients hyperchloremic acidosis develops with¬ 
out elevation of the blood urea, indicatmg minimal or no reabsorption from the 
bowel, renal tubular acidosis has been suggested as an etiologic factor.”’ ” 

In a study of 12 consecutive patients who underwent cystectomy and bi¬ 
lateral uretero-intestinal anastomosis (11 for carcinoma, one for exstrophy) 
during the past three years with at least 18 months follow-up, hyperchloremic 
acidosis developed in eight. Onset of the \s 3 mdr 0 me in 6 cases was within 4 
months after operation, usually within the first month. In 2 cases persistent 
acidosis developed 1 year after operation and the serum creatinine was elevated 
indicating diffuse renal damage. In addition, these two patients had recurrent 
attacks of pyelonephritis and were treated with antibiotics. Excretory urograms 
revealed diminished tubular excretion of dye. Since urea is absorbed from the 
large bowel while creatinine is not, the level of blood urea is an unreliable indi¬ 
cation of glomerular filtration. The serum creatinine remained normal in ten 
of the patients, indicating good glomerular function. Good concentration of dye 
during excretory urograms in these 10 patients indicated at least qualitatively 
good proximal tubular function. Blood urea was elevated in seven of the 8 pa¬ 
tients with hyperchloremia and it was also elevated in three of the 4 patients in 


electrolyte balance. 

None of the eight patients with acidosis nor 4 dogs with hyperchloremia pre¬ 
sented evidence of renal tubular acidosis. Urine pH was lower than 6.0 in all of 
5 patients tested. Samples of urine during water diuresis were obtained by rectal 
tube in 4 patients and at the time of nephrostomy in 1 case. Studies of the total 
titratable acid excreted in the urine of patients with hyperchloremia have not 
yet been completed but there appears to be increased excretion. In 2 dogs, unne 
was aspirated from the ureters and the pH of both was approximately 6.0. Spe¬ 
cific gravity of urine samples obtained by rectal tube was consistently 
1.014 in all patients and dogs. Prom the studies reported in table 2 it won 
seem that production of ammonia by the tubules was adequate. The serum 
alkaline phosphatase was normal in the four patients with acidosis in whom t s 
was measured. The serum phosphorus was normal in all patients and the po 
tassium was low in only 2 patients during acute episodes. None of the 
x-ray findings were present. Renal tubular damage following sulfonami e er^ 
apy may also be a possible factor in the production of hyperchloremic aci osis 
but none of the patients had received any of the absorbable sulfonami es. ^ 
Other clinical findings in the group of hyperchloremic patients inffica e 
renal tubular insufficiency was not a major factor in the early pro uc mn 

16 Pines, K. L. and Mudge, G. H.: Renal tubular acidosis with osteomalacia. Am. 

Med., 11: 302-311, 1951. .^pternsiemoid trans- 

Lapides, J.: Mechanism of electrolyte imbalance following ureteros g 

plantation. Surg., Gynec. & Obst., 93: 691-704,1951. rp. „ avndrome of 

1’ Greenspan, E. M.: Hyperchloremic acidosis and nephrocalcinosis. rn y 
pure “lower nephron” insufficiency. Arch. Int. Med., 83: 271-291,1949. 
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hyperchloremia. A lovr chloride dietary intake (approximately 2 gm. daily) and 
frequent defecation maintained normal electrolyte balance in 6 patients; one 
required supplementary sodium bicarbonate. Continuous rectal tube drainage 
improved the electrolyte pattern of all of the patients while on a normal diet. 
Only one of the patients in whom acidosis developed early presented evidence 
of acute pyelonephritis and was treated with antibiotics during the attack. 
None of the other patients who had acidosis within 4 months after operation 
required antibiotics and all of these patients have remained asymptomatic with 
a normal blood electrolyte pattern on a nearly normal diet without prolonged 
supplementary sodium bicarbonate therapj'. If the main defect was renal, pro¬ 
longed improvement should not have followed the relatively short and simple 
control of exchange of electrolytes in the sigmoid. 

The 2 patients in whom persistent acidosis developed after 1 j'ear had defi¬ 
nite renal parenchymal damage, most likely due to obstruction and recurrent 
pyelonephritis. In these cases, the serum creatinine remained consistently ele¬ 
vated and intravenous pj'elograms revealed almost no tubular excretion of dye. 
Electrolyte control in these patients required prolonged courses of antibiotics, 
very frequent voidings supplemented by rectal tube drainage, strict restriction 
of chloride intake and permanent (two years) alkali therapy. 

It is believed that the primary factor in the production of hyperchloremic 
acidosis following ureteroagmoidostomy is in most cases reabsorption of urinary’" 
constituents, primarily anions, from the large bowel. Since the maintenance of 
acid-base balance is primarily the function of the kidney, impaired renal func¬ 
tion may predispose to the production of acidosis or aggravate it once it has 
developed. In these cases parenchymal damage is usually widespread so that 
glomular insufficiency is also present and the serum creatinine rises progresavely. 
Renal tubular acidosis may be present in a patient with ureterosigmoidostomy, 
po^bly as a result of chronic pyelonephritis. Indeed, in borderline compensated 
tubular disease, the added burden of reahsorption of acid salts from the sigmoid 
and chronic pyelonephritis could logically precipitate decompensation with the 
production of clinical tubular acidotis. 

There are many varying factors in certain cases which may explain why acido¬ 
sis does not develop and why a normal blood urea is maintained in the presence 
of acidoas. Individual differences in diet and bowel habits may be among them. 
Al ka l in e ash, low salt and low protein diets are conducive to a decrease of uri¬ 
nary amons and urea. Frequent defecation is of obvious importance. Although 
metaplasia of the sigmoid has not been observed, in most patients "with reab- 
sorptive acidosis, electrolyte balance is re-establiriied -within six months to a 
year after the operation. This would appear to represent a gradual compensa¬ 
tion by the body rather than a decrease in absorption. 

SUMXLART 

Radioactive tracer techniques and analyses of agmoid venous blood have 
been used to measure absorption of urinary constituents from the sigmoid. In 
patients with bilateral ureterorigmoidostomy, electrolytes are continuously re- 
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absorbed according to a definite pattern and this may be a primary factor in 
the production of hyperchloremic acidosis. The sigmoidal mucosa per se has no 
absorptive selectivity for one electrolyte to the exclusion of another. Sodium 
and chloride are absorbed wellj phosphate is inhibited by urine. Potassium and 
sulfate also appear to be absorbed. The absorptive potential of the bowel re¬ 
mains the same whether or not acidosis is present. Venous blood draining the 
sigmoid wall contains more ammonia, chloride and urea than does peripheral 
blood. The pH of sigmoid venous blood is lower than that of peripheral blood. 

Urine which empties into the bowel contains more acid than alkaline salts 
and increased ammonia and titratable acid. Excess anions, particularly chloride, 
are absorbed as the ammonium salt as well as the salt of fixed base such as 
sodium and potassium. Urea is absorbed while creatinine is not. 

Clinically, although reabsorption appears to be the major etiologic factor in 
most cases of hyperchloremic acidosis, severe renal insufficiency may predispose 
to the production of acidosis or may aggravate acidosis once it develops. Renal 
tubular acidosis may co-exist in a patient with ureterosigmoidostomy. 

The author is indebted to Dr. John A. Luetscher, Jr., Dr. Robert R. Newell 
and Dr. Henry M. Weyrauch for invaluable guidance in carrying out the ex¬ 
periments. 
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PRESENT STATUS OF SURGICAL PROCEDURES FOR 
URETERO-ENTERIC ANASTOMOSIS 

A. WAITE BOHNB 

From the Henry Ford Hospital, Detroit, Mich. 

Several years ago -when Reed Nesbit was at work on bis technique of elbpticai 
anastomosis he remarked that very few ideas were completely original. If care¬ 
fully perused, the literature would reveal that the main hypothesis had been 
previously considered. The application or development of the procedure was 
the only innovation. 

Surgical techniques and ideas are developed, tried, and discarded only at a 
later date, under different conditions, again to be tried with success. This situa¬ 
tion exists today when applied to procedures developed for uretero-enteric 
anastomosis. Hinman and Weyrauch* in their comprehensive study in 1936 
hsted and described some 60 surgical techniques which they classified into 
eleven surgical principles. Some of these techniques were first proposed in the 
latter part of the last century, but due to conditions existing at that time many 
of them were impractical. 

The following are the eleven principles as taken from Hinman and Wey- 
rauch: 

1. The formation of a fistulous tract. 

Simon 1851, Coffey 1930, Kirwin 1930, Ferguson 1931, Higgins 1933, Hinman 
1935, Wadhams & Carabba 1933, Brenizer 1935, Farrell 1938, Jewett 1940, 
Thomson 1949. 

2 . Direct implantation. 

Smith 1878, Chaput 1892, Peterson 1900, Beaver & Mann 1932, Nesbit 
1948, Cordonnier 1949. 

3. The formation of a muscular channel from the wall of the intestine. 
Bardenheuer 1886, Depage and Mayer 1904, Tichoff 1905, Stiles 1907, Jeffer¬ 
son 1918. 

4. The preservation of the ureteral orifice. 

Maydl 1892, Bergenhem 1894, Jaja 1901, Peterson 1900, Mo 3 mihan 1905, 
Beck 1906, Goodwin 1951. 

5. Temporary diversion of the urine. 

Giordano 1892, Peters 1899, Heitz-Boyer 1912, Coffey 1925, Hinman 1926, 
Ferguson 1931, Hinman 1935, Vose 1945, Melick 1949. 

6 . The formation of a valve from an internal flap of the intestinal wall. 
Vignoni 1895, Fowler 1896, Pisani 1896, Davalos 1945. 

7. The use of mechanical devices. 

Boari 1895, Chalot 1896, Evans 1899, Zollinger 1934, Stevens 1943. 

8 . Insertion into a natural duct. 

Read at annual meeting, North Central Section American Urological Association 
Minneapolis, Minn. October 10, 1952. i^roiogicai Association, 

1937^'“““’ Weyrauch, H. M.i Intematl. Abstract of Surgery, 64 : 313-363, 
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absorbed according to a definite pattern and this may be a primary factor in 
the production of hyperchloremic acidosis. The sigmoidal mucosa per se has no 
absorptive selectivity for one electrol 3 d^ to the exclusion of another. Sodium 
and chloride are absorbed well; phosphate is inhibited by urine. Potassium and 
sulfate also appear to be absorbed. The absorptive potential of the bowel re¬ 
mains the same whether or not acidosis is present. Venous blood draining the 
sigmoid waU contains more ammonia, chloride and urea than does peripheral 
blood. The pH of sigmoid venous blood is lower than that of peripheral blood. 

Urine which empties into the bowel contains more acid than alkaline salts 
and increased ammonia and titratable acid. Excess anions, particularly chloride, 
are absorbed as the ammonium salt as well as the salt of fixed base such as 
sodium and potassium. Urea is absorbed while creatinine is not. 

Clinically, although reabsorption appears to be the major etiologic factor in 
most cases of hyperchloremic acidosis, severe renal insufficiency may predispose 
to the production of acidosis or may aggravate acidosis once it develops. Renal 
tubular acidosis may co-exist in a patient with ureterosigmoidostomy. 

The author is indebted to Dr. John A. Luetscher, Jr., Dr. Robert R. Newell 
and Dr. Henry M. We 3 U'auch for invaluable guidance in carrying out the ex¬ 
periments. 
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PRESENT STATUS OF SURGICAL PROCEDURES FOR 
URETERO-ENTERIC ANASTOMOSIS 

A. WAITE BOHNE 

From (he Henry Ford Hospital, Detroit, Mich. 

SKveial y6a,Ts &go 'wRen Reed Nesbit ■wes Efc ■work, oti his technique of ellipticsi 
anastomosis he remarked that very few ideas were completely original. If care¬ 
fully perused, the literature would reveal that the main hypothesis had been 
preinously considered. The application or development of the procedure was 
the only innovation. 

Surgical techniques and ideas are developed, tried, and discarded only at a 
later date, under different conditions, again to be tried with success. This situa¬ 
tion ejdsts today when applied to procedures developed for uretero-enteric 
anastomosis. Hinman and Weyrauch* in their comprehensive study in 1936 
listed and described some 60 surgical techniques which thej"^ classified into 
eleven surreal principles. Some of these techniques were first proposed in the 
latter part of the last century, but due to conditions axisting at that time many 
of them were impractical. 

The following are the eleven principles as taken from Hiiunan and Wey- 
rauch: 

1. The formation of a fistulous tract. 

Simon 1851, Coffey 1930, Kirwin 1930, Ferguson 1931, Higgins 1933, Hinman 
1935, Wadhams & Carabba 1933, Brenizer 1935, Farrell 1938, Jewett 1940, 
Thomson 1949. 

2 . Direct implantation. 

Smith 1878, Chaput 1892, Peterson 1900, Beaver & Maim 1932, Nesbit 
1948, Cordoimier 1949. 

3. The formation of a muscular chaimel from the wall of the intestine. 
Bardenheuer 1886, Depage and Mayer 1904, Tichoff 1905, Stiles 1907, Jeffer¬ 
son 1918. 

4. The preservation of the ureteral orifice. 

Maydl 1892, Bergenhem 1894, Jaja 1901, Peterson 1900, Moynihan 1905, 
Beck 1906, Goodwin 1951. 

5. Temporary diversion of the urine. 

Giordano 1892, Peters 1899, Heitz-Boyer 1912, Coffey 1925, Brnman 1926, 
Ferguson 1931, Hinman 1935, Vose 1945, Melick 1949. 

6 . The formation of a valve from an internal flap of the intestinal wall. 
Vignoni 1895, Fowler 1896, Pisani 1896, Davalos 1945. 

7. The use of mechanical devices. 

Boari 1895, Chalot 1896, Evans 1899, Zollinger 1934, Stevens 1943. 

8 . Insertion into a natural duct. 

Association, 

1937®’°“'^“’ Weyrauch, H. M.-, Intematl. Abstxact o5 Surgery, 64: 313-363, 
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Roux 1900, Eaton 1910, Baird 1917,* Dardel 1922, Kehl 1923. 

9. The submucosal principle. 

Krynski 1896, Coffey 1910, Coffey 1925, Tumess 1928, Mayo 1930, Higgins 
1933, Hinman 1935, Foley 1936, Schinagel 1948, Leadbetter 1951. 

10 . Colostomy for temporary diversion of the fecal stream. 

Barber 1915, Higgins 1931, Nesbit 1933. 

11. The use of the intact ureter. 

Ferguson 1931, Winsbury White 1933, Higgins 1933, Both 1935, Nesbit 
1935, Brenizer 1935, Palmer 1936, Flocks 1947. 

As H inman states, “The historical material is of importance to the surgeon 
of today only insofar as it teaches the way to implant ureters more successfully 
than has been done in the past.” Since the eleven principles still apply today 
and recent techniques faU into one or more of these categories, it seems worth- 
^ while to reiterate these principles. The liberty has been taken to add some of the 
more recent contributors in what seems to be the appropriate place. The addi¬ 
tions are not meant to be aU inclusive and many omissions are certain. Some 
investigators have made small changes in operative technique; others have 
devised special instruments to facilitate the operation or to eliminate some of 
the hazards. Others have combined the good points of several techniques to 
accomplish the same purpose. 

From the foregoing list, as Hinman states, “It would seem that every surgical 
principle imaginable has been tried.” The old adage certainly applies that where 
there exist many ways to perform a surgical procedure, the perfect way has 
not yet been found. 

By scanning the eleven principles it can be seen that all were developed to 
overcome one or more of three basic hazards: Leakage at the site of anastomosis; 
obstruction of the urinary tract; and infection of the urinary tract. 

In many instances a procedure has been developed to obviate one specific 
danger. Some techniques combine two or more of the principles to insure greater 
safety. None of the eleven methods in itself successfully overcomes all the dis¬ 
advantages. 

Keeping the above hazards in mind, brief consideration is now given to t e 
previously enumerated principles. The formation of a fistulous tract, whet er 
by cautery or necrosing suture, eliminates neither infection nor obstruction- 
All fistulous tracts have a tendency to close. This usually occurs by cicatncia 
contracture or by mucosal overgrowth. Obstruction of the urinary tract fo ows 

naturally. • i- H or 

Since the establishment of the fistula is by means of necrosis, devita 
necrotic cells promde ample opportunity for infection to occur and sprea . 
hoped for seal of the two opposing mucosal surfaces also may be 
When this occurs, extravasation of urine into the bowel wall gives rise to o s 
tion and infection. Riba^ in his experimental work in 1939 showed that 


openings no matter how made did not function well. _ , 

The only advantage of this method appears to be its combination an 
principle, the submucous turmel, which reduces the possibility of leakage. 

= Baird, J. S., Scott, R. L. and Spencer, R. D.: Surg., Gyaec. & Obst., 24.482-484, 

» Kiba, L. W.: J. Urol., 42 : 27-34, 1939. 
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The direct implantation of the ureter has both advantages and ^advmtages. 
The direct application of mucosa to mucosa provides adequate, i^ediate un¬ 
obstructed drainage of urine. This is especially true when the elliptical anastomo¬ 
sis is used since the ostium is 3.1416 times the diameter of the ureter. Fort and 
Harlin® in comparing techniques found the average output of urine the first 
24 hours to be directly proportional to the length of the tunnel. In a long tun¬ 
nel the amount was 370 cc, in a short tunnel 1180 and in a direct anastomosis 
2100 cc. Infection at the ate of tmion is not so great as in the fistulous tract 
since no devitalization of tissues occurs. Later ascending infection may be 
more likel}', however, since reflux of gas and/or fecal material has been 
obser\’ed. 

Leakage at the site of union is more likely to occur in this type since there is 
no protective tunnel sealing the junction. This disadvantage, however, is purely 
one of technique, for as Hinman states, “When sutures are placed properly 
leakage does not occur.” 

The muscular channel from the wall of the intestine has not proven successful. 
Originally it was designed to prevent leakage and facilitate drainage, but fails 
in these aspects. An efficient seal is provided only if the opposing serosal surfaces 
are sufficientlj’- scarified, ance normal serosa does not adhere to normal serosa. 
Some inflammatory or traumatic destruction of the serosa must occur. If an 
efficient seal is created, the subsequent scarring contracture then produces ob¬ 
struction which leads to dilatation and enhances the preaxisting infection. The 
so-called “stripping action” of the bowel musculature has not been shown to be 
of any value in aiding peristaltic drainage of the ureter. 

Preservation of the ureteral orifice is not practicable in most cases of carci¬ 
noma of the bladder. In exstrophy and other conditions in males it may provide 
a satisfactory anastomosis. In females the pelmc organs may have to be removed. 
It does not prevent infection as might be assumed because the valve-like action 


of the intramural portion is not always competent and reflux may occur. 

Lymphatic drainage also allows the infection to be carried up the ureter. 
Obstruction diould be lessened, however, as in the direct method. 

Temporary diversion of the urine by means of catheters provides early ade¬ 
quate drainage of urine in most cases. Obstruction by plug^g of the catheters 
with debris, however, may occur and damage to the ureteral wall due to pressure 
of too large a tube may lead to later complications. Infection is more likely 
since any foreign body in the urinary tract enhances the process. Valve forma¬ 
tion from an internal flap of intestinal wall has been proposed to prevent reflux 
of fecal contents into the ureteral canal. Frequently the flap has become necrotic 
and slou^ed or has again become adherent and produced obstruction. Protec¬ 
tion against leakage is difficult to obtain and if insured usually results in con¬ 
traction and subsequent obstruction. 


Mechanical demces of all types have been unsatisfactory. The copper tubes 
of Chalot or later the vitallium tubes of Stevens* bave soon become plugged 
with calcific material. Even the modem day use of plastics has not completely 
ehminated this difficulty, as they too may become plugged. All other devices 


* Stevens. A. R. and Lord, J. W.; J. Urol., 60: 574,1943. 



584 


A. WAITE BOHNE 


such as “buttons” or dress snaps give rise to the same difficulties as in the 
principle of the fistulous tract. 

Insertion into a natural duct has been mainly experimental. In man the only 
natural duct in the lower intestinal tract is the appendix. In many individuals 
it has been removed. In some it will be found to be stenosed and unsuitable. 
If intact and suitable for use it provides drainage for only one kidney unless 
concomitant uretero-ureteral anastomosis is performed. This secondaiy pro¬ 
cedure only tends to enhance the risk. 

The submucosal principle has been considered by many as the preferred 
method of anastomosis. Its chief advantage is the complete seal afforded by the 


Influence of Phosphate Ion 
on Chloride Absorption. 

CHLORIDE ABSORPTION 
mEq/hour 



trough or tunnel thus preventing leakage. As Vermooten^ states, “The chie 
advantage of the submucous method of transplantation is the prevention o 
peritonitis from a leak at the site of the transplantation and not as has been 
supposed the formation of a valve”. The tunnel principle was designed to provi e 
a valve similar to that of the intermural portion of the ureter, thus inhibiting 
reflux and ascending infection. It has provided some protection against re ux 
as shown by Higgins® but infection and obstruction are prone to occur. 

Deatf reported 72 per cent of Coffey 1 type transplants showed grade one o 
two dilatation two weeks postoperatively. Fort and Harlin® conclude ^ 
“There is a direct ratio between the degree of dilatation of the ureters, pe ve 
and calyces and the length of the submucous tunnel. The same ratio 
true with regards to ascending infection both early and late”. Aberhart s a 
that in approximately 75 per cent of bis cases hydro-ureter and hydronep o 
occur early and once established are constant and progressive. 


® Vermooten, Vincent: J. Tirol., 32: 273-277,1234. 

« Higrins, C.: J. Urol., 37:90-105,1937. 

I Dean, A. U.: J. Urol., 63:858-862,1950. 

8 Fort, C. A. and Harlin, H. C.: J. Urol., 66: 1006-1012, 1951. 
» Aberhart, Carl: N. Y. State J- Med., 49; 2933-37, 1949. 
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Colostomy for temporary diversion of the fecal stream vras advocated mainly 
to eliminate the hazard of infection. At that time there v ere no satisfactory anti¬ 
bacterial agents suitable for instiUation in the intestind tract or by oral me<hca- 
tion for lower sterilization. Therefore the temporary diversion was only partially 
successful in eliminating this hazard. Since colostomy may be used with any 
method of implantation the hazards of obstruction and leakage cannot be con¬ 
sidered. The use of the intact ureter on the whole has the same disadvantages 
as the submucosal principle since all of these emploj'ed the submucous trough 
as a preliminary part of the procedure. 


rt'i 



The foregoing evaluation has been based mainly on the three basic hazards: 
infection, obstruction and leakage. To these must now be added a fourth, com¬ 
mon to all types of uretero-enteric anastomosis and prevented by none. This 
hazard is the electrolyte imbalance that so frequently follows transplantation. 
Ferris and Odel‘® in 1950 reviewed 112 cases with the finding that 79 per cent 
manifested some degree of hyperchloremia and 80 per cent manifested some 
degree of acidosis. While the exact nature of this mechanism bns not been 
definitely established, reabsorption from the intestinal tract seems to be the 
major factor. 

Lapides'' believes that renal tubular damage is necessary^ to incite the onset. 
Rosenberg*- recently showed that no selectivity existed for sodium, chloride, 
potassium or sulfate and that phosphate reabsorption was inhibited presumably 
by the urine. Rupe and Bohne*’ have demonstrated that the presence of phos- 


“ Ferris, D O and Odel, H. M.: J. A.M. A.. 142: 634-641,1950. 

Lapides, Jack: Surg., Gjnec. & Obst., 93: 691-704,1951. 

M M. L.-. In press, J. Urol. 

Kupe, C. F. and Botme, A. Waite: (To be publisbed). 
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phate ions enhanced the reabsorption of chloride and other ions (fig. 1). While 
renal damage may be a factor or so-called tubular acidosis occur it only becomes 
manifest when the renal damage reaches an extreme degree. Eeason to doubt 
the validity of the hypothesis of tubular damage or tubular acidosis is demon¬ 
strated by a recent case. A 40-year old woman had ureterosigmoid anastomosis 
performed for incontinence four years ago. Repeated severe episodes of pyelo- 
nephntis ensued until permanent colostomy was established. Acidosis had been 
severe, persistent and difficult to control. By means of a Marchetti operation 
bladder continence was established, following which the ureters were removed 
from the bowel and re-anastomosed to the bladder. 


HYPOTHETICAL CHLORIDE BALANCE 



Dft-ifS 

Fig. 3 

Figure 2 shows the chloride shift that occurred immediately. While there was 
adequate reason to believe that moderately severe tubular damage was presen 
the kidneys excreted such an amount of chloride that alkalosis ensued espi 
efforts to maintain chloride levels by intravenous and oral medication. 

Rupe^® proposed that all reabsorption tends to establish a balance e wee 
intake and output (fig. 3). Any inciting factor such as diarrhea, dehy ra i > 
infection, renal or systemic, could disturb this balance, thus producing aci o ^ 
While aU the exact' mechanisms have not been clarified, suffice to say a 
most cases hyperchloremia can be controlled by the regimen as 
Ferris and Odeld“ Thus the fourth basic hazard has been to a large ® 
solved. What then is the procedure or combination of procedures w ® 
best eliminate the other three basic hazards: infection, obstruction an e 

In 1895 Mauclaire transplanted ureters into the excluded sigmoi 
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other investigators advocated the same procedure. In 1933 Nesbit*^ "wrote, 
“Colostomy as a preliminary measure before ureteral transplantation is proposed 
as a method for eliminating this hazard of infection.” Higgins'® in 1933 did 
permanent colostomy in dogs only to find the lower segment after two years 
contracted down to no capacity. Bisgard,*® Rubin,” and Thompson'® report^ 
good results using an isolated sigmoid loop in dogs. Blair'® in 1916 and Gilchrist 
and hlerricks=® in 1950 proposed the use of the cecum as a urinaiy pouch. Two 
drawbacks attend this procedure however, one the ileocecal valve is not always 
competent and secondly catheterization of this pouch is necessaiy, anno 3 ’ing 
and introduces infection. 

Preliminary permanent colostomy would seemingly offer the most effective 
way to overcome the hazard of infection. A semi-sterile container with sphincteric 
control is thus created reducing liability of infection at the time of anastomosis 
and subsequent ascending urinaiy tract infections, the onl}’’ disadvantage being 
the social burden of an inguinal colostomy. 

Obstruction of the urinarj’- tract must be eliminated by the actual transplanta¬ 
tion technique. Review of the methods would certainly reveal that onlj' the 
direct method offers such freedom from obstruction. 

Leakage at the site of anastomosis remains now to be eliminated. Proper 
placement of sutures as pointed out by Hinman is essential. Brackin®' in 1940 
and Brunschwig- in 1950 recommended leaving a strip of parietal peritoneum 
attached to the ureter. If this is done rapid sealing of the anastomosis site occurs 
and practically all danger of leakage is thus e limin ated. 


SUMMAKT 

The various surgical principles involved in uretero-enteric anastomosis as 
presented by Plinman and "Weyrauch in 1936 have been reiterated and additions 
made in the light of more recent work in this field. An attempt has been made 
to evaluate each of these from the standpoint of three basic hazards inherent in 
the operation; infection, obstruction and leakage. 

The fourth hazard of electroljde imbalance is discussed brieflj^. A rational 
composite of techmques is presented compriring preliminary permanent colos- 
tomy, direct implantation of ureters into an e.vcluded portion of the recto¬ 
sigmoid, and peritoneal strips as an adjimct to prevent leakage at the site of 
anastomosis. 


Ivesbit, R. M.: Advanced bladder and trrethral tuberculosis: Treatment by ureteral 
transplantation following preliminarj' colostomy. Am. J. Surg., 22: 547, 1933. 

Higgins, C. C.: Discussion.” 
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DELAYED CYSTOGEAMS 
CHARLES MONTGOMERY STEWART 
From the Department of Urology, The Moore-White Clinic, Los Angeles, Calif. 

For several decades cystography has provided urologists vith permanent visual 
records of certain diagnostic mformation which is unobtainable by any other 
method. Simple variations of the original cystographic technique have improved 
and broadened the diagnostic application of this procedure. X-ray e^ddences of 
variations in size, outline, elasticity, displacement, retention, and the presence 
or absence of space-occupying lesions of the bladder have usually been obtained 
by the use of the plain cystogram, the contrast cystogram or the after voiding 
cystogram. If ureteral reflux was not demonstrated almost immediately with any 
of those techniques, it was generally assumed that it would not occur. The term 
"delayed cystogram" accurately describes a diagnostically informative variant 
of the usual x-ray bladder study. 

Early in 1948 an accidental change in our usual cystogram routine proved 
productive of some interesting and confusing results. Contrast medimn had been 
instilled into the bladder of an adult female suffering from a cystoscopically 
proved bladder neck contracture. The patient moved during exposure of the 
immediate film and the technician was advised to repeat the exposure. Approxi¬ 
mately 30 minutes elapsed before this was accomplished. This second film was 
believed to have been underexposed, according to the technician’s later explana¬ 
tion, and without having developed either of these two films, she decided a third 
picture was necessary. The third film was exposed almost 60 minutes after the 
instillation of the contrast medium. A one hour delayed cystogram had been 
recorded inadvertently. The first film showed the typical trabeculated outline 
of a chronically obstructed bladder. Bilateral ureteral reflux was evident on 
the 30 minute delayed exposure. The 60 minute delayed picture recorded a cysto- 
graphic silhouette increased in circumference in proportion to the added volume 
of urine excreted during this interval. It also disclosed a complete disappearance 
of the bilateral ureteral reflux evident on the 30 minute film. This patient prove 
most co-operative and immediately became a willing experimental mammal, n 
several occasions she permitted delayed cystographic films to be taken at lo 
minute intervals for periods as long as 3 hours. , 

Subsequently this technique has been used on patients in all age 
unusual results obtained in some instances can be readily explained; mo > 
the findings are at wide variance with accepted theories of ureterovesica 
physiology. 

DEFINITION AND METHODS 

When opaque media are instilled into the urinary bladder and 
tinuously while x-ray exposures are obtained at variable intervals during e 

Read at annual meeting, American Urological Association, Atlantic City, N. X, 

1952. 

Funds for this investigation were 
Los Angeles, Calif. 
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one to tliree hours, the resulting film studies have Iteen termed “delayed cvsto- 

grams." . 

Instillation is accomplished per catheter, using a piston svTinge. tilhng is con¬ 
tinued until moderate bladder distention causes the piston to be slowly forced 
back when ihiunb pressure against the piston is released. The amount of medium 
used is variable. One to four ounces usually is a sufficient quantity for infants and 
children, and four to eight ounces adecpiate for adults. The instillation should be 
carried out slowly, preferably using a slighth' warmed contrast medium. The 
bladder should not be distended past a point of comparative comfort. 

In female children and in adult females of nervous temperament, a preliminary 
competent local urethral anesthetic is recommended. This markedly reduces the 
sensation of urgency resulting from passage of the catheter, as well as the chemi¬ 
cal irritation common in some degree to all contra.st media. 

Of four types of contrast media used, Urokon is believed to cause the least 
dearee of chemical urgency u hen retained in the bladder for two to three hour 
intervals. X-'se of a 15 per cent to 20 per cent concentration of contrast medium 
is necessari-. This concentration is desirable in detection of beginning reflux, 
especiaWv in those instances where the medium is diluted as it enters a dilated 
ureter which has a partially incompetent orifice. 

Films are exposed immediately following the instillation, and at 15 to 30 min¬ 
ute intervals thereafter, Refliux has been delayed in .=ome instances as long as 
two and one-haK to three hours. Refiinx may occur at one interval and disappear 
at a later intertal. For this reason each film should be developed and viewed 
immediately. The time interval and variations in angle of exposure can then be 
changed to supplement the immediate x-ray findings. 

In infants and in children too young to co-operate, instillation should be made 
through a 5 cc Foley retention catheter of small caliber. The contrast medium 
is then retained in the bladder for any desired time interval by a catheter clamp. 

THEORETICXL COXStDER-VTIOXS 

Conclusive proofs of the cause aud effect of vesico-m-eteral reflux are still 
controversial in spite of many years of careful clinical and experimental ob¬ 
servations. It is generally accepted that urinaty infections, chronic or recurrent ; 
nein-ogenic defects, congenital or acquired; prenatal structural and functional 
variations from the normal, and postnatal obstructive uropathies may contribute 
alone or in variable combinations to the occurrence of ureteral reflux. The great 
majority or teaching textbooks deny the occurrence of reflux in the normal indi- 
viduai. Prather stated "for reflux to occur it is necessart- to have sustained tonus 
oi the bladder musculature as it resists disteniiott. and that the anatomical 
features of the ureterovesical junction govern the frequency or incidence of 
t esico-ureteral regurgitation." Graves and Davidoff concluded after extensive 
experimental animal studies that •’reflux depends primarily upon sustained tonus 
of bladder musculature as it actively resists distention.'’' 

."ome authors believe that infection must first occur and ureterovesical dt's- 
function then follows: others state that infection is secondary to disnvrbed be- 
^\'ior of the bladder and ureter. 



590 


CHARLES MONTGOMERY STEWART 


The wide divergence of investigative opinions loudl}" proclaims how impcrfcclly 
understood is the neuroph 3 -sioIogy of this region. Expansion of ureteral or l)laclrlpr 
walls provides the stimuli causing contractions of (hose organs, according lo 
the findings of Lapides’ careful investigations. Talbot and Bunts report the 
normal autonomous character of ureteral function and its intolerance of over¬ 
distention because ot lack of central nervous S 3 ^stem control The normal dis¬ 
tensible activit 3 '^ of the bladder is controlled 133 ’^ centers in the cord, midbrain and 
cerebral cortex. This adaptabilit 3 ^ of the bladder to o\'erdistention is lost when 
all central nerve control is absent, and it then simulates the normal action of the 
ureter as it attempts to rid itself of urine in small amounts at frequent intervals. 
Bunts and Talbot conclude that no direct neui’ogenic factors were respon.sible 
for vesico-ureteral reflux observed in 16 of 331 paraplegic patients studied over a 
two 3 mar period. The 3 ' concluded, “that reflux probabl 3 ’- resulted from distortion 
and perhaps rigidit 3 " of the ureterovesical orifice. Its occurrence appears to be 
initimatel 3 ^ related to cy’^stitis associated Avith hypertonicit 3 ’^ and trabeculation. 
Pressure alone will not produce reflux in the absence of such distortion, but 
ma 3 ’' enhance its effect.” These authors used a dela 3 md 20 minute exposure follow¬ 
ing instillation of contrast medium. They”^ state that overdistention of the bladder 
with contrast medium was not necessaiy,—“if reflux did not appear with 150 cc 
of medium it did not appear at all.” 

Quinb 3 '- contends that regardless of the cause of ureteral dilatation, peristalsis 
is impaired earl 3 ’’ Greene has written that Avith Avide dilatation, the ureter may 
become h 3 '^pertonic. causing functional obstruction 

SeA^eral authors agree that structural and functional changes in the upper 
urinar 3 '- tract follow inflammations of vaiying degree The 3 " contend that dilata¬ 
tion ma3'’ start in the kidne3' and descend, or the dilatation ma3'' haA'e its origin m 
the ureter and ascend. 


CYSTOGRAPHIC OBSERALATIONS 

Ureteral reflux has been recorded by' delaymd cy'stogram in instances vhen 
accepted theories dictated reflux was unlikely', and coiiA'ersely, it could not be 
demonstrated in other instances Avhen preA'iously' accepted theories dictated its 
occurrence. Does reflux occur normally', or must it result only' from an existing 
or a preA'ious pathological state? Why' doesn’t reflux ahvay's occur in those in 1 - 
viduals Avhose AA'idely' patent ureteral orifices appear to haA'e no degree of com 
peteiice AA-hen A'isualized cy'stoscopically'? Hoav can we explain the reflux thioiin 1 
some ureteral orifices AA’hich are Adsually' competent AA-hen obsei'A'ed 
scopically'P To further agitate our confused physiological concepts of the me eio^ 
A'esical junction, Ave obtained cystographic records of patients in AAhom le ux 
occurred at one intei-A-al unilaterally' or bilaterally', and then disappeare imi 
laterally' or bilaterally' at a later inter\'al (figs. 1 and 2). •+ 1 • 

If delay'ed reflux is demonstrated once in a giA'en indi\'idual, should 1 a aa ay 
recur AA'hen the delay'ed cy'stogram is repeated? Should it recur only' 

There are some indiA-iduals in AA'hom aa’c are unable to cause its recuiren 
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Fig 1 S. R , a girl aged 5 years, complained of recurrent pjniria, fever and chills since 
birth. Diagnosis, congenital vesical neck obstruction. 

A, excretory urogram, 5 minutes ^Iild dilatation of left kidne 3 '; questionable dilatation 
on right B, delated cj-stogram, immediate film, beginning reflux, lover right ureter C, 
delajed cvstogiam, 5 minutes; reflux in lower ureter on right has disappeared D, dela 3 -ed 
evstogram, 15 minutes, bilateral reflux evident in kidne 3 ’s; upper light ureter obvious, 
lover ureters not outlined. 
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Fig. 2. Same case as figure 1. A, dela 3 -ed cj'^ogram, minutes; reflux 

nlete- bilateral renal and ureteral dilatation. B, delayed ®-'m GO minutes, no 
disanpeared on right; only faint outline on left. C, 'rfplifved cvstograni, post- 

reSnce of right reflux; questionable faint of reflux on left; hladd^-- 

micturition; no recurrence of reflux on right; olmous recu 

residual and trabeculation obvious. , .,„„„„rancc of competence nncu 

The patient had ureteral orifices which had a normal appearance 
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second time. Is it possible tliat the function of the ureterovesical junction is capa¬ 
ble of this degree of operational A’ariety? 

Can an ob\-ious hydronephrosis and hydro-ureter be demonstrated by delayed 
cvstogram in an indi\'idual vhose excretorj' urograms and retrogiade studies 
provide perfectly nomial pyelographie silhouettes? These findings will be demon¬ 
strated in the projection slide demonstrations to follon-. 

Can delayed reflux occur into an ectopic ureteral opening located in the urethra 
just pro.ximal to the vesical sphincter? Two cases m which tliis occurred nill be 
shown during the following projection slide studies. 

Film studies of delayed cystograms reveal some variations in uretero-vesical 
junction perfoiTnance, which cannot be explained entirely on the basis of our 
present concepts of the physiologr- of this region. Is the urinary tract occasionally 
a physiological nonconfomiist? Does the ureterovesical junction possess a 
behardor pattern capable of whimsical aberration? Undoubtedly these simulated 
vagaries uill be explained when the final facts concerning the functional cause 
and effect mechanisms of the bladder and ureter have been revealed I have no 
experimental erddence or plausible theory to support any attempt to explain some 
of the unusual occurrences sho\ra in the foregoing and folloudng film studies. 

The author hopes that tliis report udll stimulate sufficient interest for further 
mvestigations. Future clinical study and experimental investigation should 
prordde the answers to the many questions that can be raised concerning the 
erddent variable physiological capabilities of the vesico-ureteral junction. 

oil South Bonnie Brae Si., Los Angeles, Calif. 
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LITHOLAPAXY 

REED &I. NESBIT 

From Ihe Department of Surgery, University of Michigan Medical School, Ann Arbor, Mich. 

I Removal of stones from the urinary bladder was among the earliest operations 
to be performed by our surgical forefathers and today comprises one of the 
heritages of our own specialtyl In the era that developed lithotomy the incidence 
of vesical calculus must have been great for the first description of the operation 
by the philosopher Celsus indicates that in his day the operation was performed 
onlj'' on young persons between the ages of nine and fourteen jmars. 

The earliest lithotomies were all performed by perineal incision for the siipra- 
1 pubic approach was never found to be sufficient!}'’ safe until the listerian era. The 
various early techniques of perineal lithotomy were anatomically clums}’’ as well 
as brutal, and patients in those days must indeed ha^’•e suffered miserable despair 
before submitting to the cruel agonies and uncertain results which attended the 
cutting for stone. And today one can find cause to sympathize with the frequency 
with which those surgical pioneers must have performed their operations un¬ 
wittingly for non-calculus diseases which were yet to be discovered, 
i The development of operations that were designed to break or crush stones in 
the bladder by the use of instruments introduced through the urethra came about 
in the 19th century. In 1824_.Iean Civiale of Paris performed the first successful 
lithotrity on a living patient with an instrument that he called a litholabe^^This 
consisted of trvo straight metal sheaths, one fitting inside the other, the mnei 
of which terminated in three curved spreading arms which closed by retraction 
of the inner into the outer sheath, engaging the stone. Then an iron rod with a 
screw tip was passed down through the instrument and bored and crushed t le 
calculus. Following fragmentation an attempt was made to wash out the debus 
through a catheter. This deince had definite limitations of usefulness and e\ en 
tually gave way to more efficient instruments. '-^^059 

The prototype of the modern lithotrite ivas designed by Huerteloujmn 1 — 
This instrument had two blades, one riding upon the other which graspe an 
held the stone and the crushing force was applied by a hammer at the en 0 le 
movable male blade. Later a screw handle was developed which peimi e 
compression of the lithotrite jaws. The early instruments were fragile an 
broke during operation endangering the patient; and it soon became eu 
that crushing the stone often did not cure the patient. In fact, man} ac ua^^^ 
suffered more after lithotrity than before as the result of fragments e 
bladder. Cii’iale had advised the removal of these fragments and ha a em^ 
to do so by using a catheter to wash them out after operation, but 
contemporaries relied upon nature to evacuate the pieces. Eventua 
ting device was made which consisted of a cunmd metal catheter w 1 ^ 

bulb attached but this was not efficient so lithotrity in Europe 1 uo 
general acceptance. Mfnne- 

Presidential address, North Central Section, American Urological Associ. 
apolis, October 10, 1952. 
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TEe operation was not placed upon a sound and reliable basis until Bigelou, 
corrected the major defects inherent in the earlier procedures. This ingenious 
Bostonian did not create any new instnimeuts: he simply improved upon the 
^ old and also defined and asserted the principles of safe and successful lithotrity.'] 
Hi^ contributions to the operation were these: 

'' "He improved the design of the lithotrite so that it would ndthstand the stresses 
of operation ndthout breaking or throwing the blades out of alignment. In this 
connection it is said he specified that his lithotrite must flatten a one inch ball of 
_Jead. iThe present author has not found this specification in an\ of Bigelon s 
wiitinffs: pei'haps it is merely part of the folklore of the ilassachusetts General 
HospiTal which has been passed along by word of mouth. He shaped the blades 
so that there would be a minimum risk of grasping the bladder when engaging 
the stone, and put triangular notches on the male blade which discharged stone 
fragments laterally avoiding the danger of clogging. Clogging had been one of 
the serious difficulties with pre\'ious instruments for when the blades could not 
be thoroughly closed the withdrawal of the lithotrite resulted in laceration of 
the urethra. 

^-■'Bigelow also made improvements in the evacuator. Here Ins chief contribution 
was the use of straight tubes witETarge caliber. All pre\nous evacuating tubes or 
catheters were so small that only sand could be washed out so that stone frag¬ 
ments were generally left in the bladder. Bigelow was emboldened to use tubes 
ha\-ing a caliber of 2S to 32 French because of the recent obseiwatious by Otis 
that the urethral channel was much larger than had premously been believed. 

He enunciated the principle of cnishing and remo^^ng all of the calculus at 
one sitting and called the complete operation Liiholapa.vy. Hugh Cabot stated 
>hat this word was couied by the Autocrat of the Breakfast Table who gave us 
the word anesthesia, but none of Bigelow's uTit'mgs credit Holmes with its origin. 
Bigelow asserted and demonstrated that a prolonged operation under anesthesia 
which accompfished its purpose was less damaging to the bladder and safer for 
the patient than multiple stage Uthotrity which was the practice of the day. His 
writings on the subject between the years 1S 7S and 1SS 3 were comrincing and 
his doctrines were nddely accepted. The soundness of these principles is demon¬ 
strated by the fact that fitholapaxj' is perfonned today with the same instni- 
mei^ and techmques that Bigelow described three cpiarters of a centuiy ago.* 
.^^Aaditional developments have been made in the design of lithotrites since the 
invention of the cystoscope adding ’\ision to the instnunent. Hugh Toung was 
the first urologist to design such a lithotrite and thereTiave been many others' 
since who have developed instruments of this type. ^lany urologists have thought 
that the advantages gained by adding vision to the lithotrite are outweighed by 
structural weakness and loss of flexibility and the individual who is skilled in 
the use of the old tx-pe lithotrite finds little need for them. However, today their 
use has been so widely accepted that some urologists seiwe their apprenticeship 


TTsubject will find an illuminating and historicallv valuable eonunentarv 

- '^ditorial tbat appeared in tScc?. 
comment ’ *’een buried under the anonvmity of editorial 
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without being trained in the venerable art of Bigelow. This situation has 
prompted jmur essa3dst in the selection of a title, and it is hoped that the present 
remarks might stimulate some of those not trained, to interest themselves in 
the art. 

There are manj' descriptions of the technique of litholapax.v and there is 
nothing new to add to the subject but a recital of some of the particulars maj' 
be apropos since the present author learned the operation under the preceptor- 
ship of a master who was cradled in the Bigelow tradition. 

There are certain limitations upon the scope of operation such as the presence 
of other lesions or conditions which of themselves call for opening the bladder. 
The size of the urethra must be adequate for eas\^ accommodation of the instru¬ 
ments. In this connection it is interesting to recall the historic fact that Bigelow 
advocated the performance of perineal urethrotomj’' for litholapax}’ when the 
pendulous urethra was too small for the lithotrite and evacuating tubes. The 
manoeuvei’ was rerdr-ed in our da3’' b3’' Gershom Thompson for the performance 
of endoscopic prostatectom3^ in cases having a small urethra. 

Excessive size or number of calculi will also influence the selection of this 
procedure. Some lithotomists with great e.xperience as well as robust hands are 
willing to attack stones of large size but most of us are respectful of calculi larger 
than 3 or 4 cm. in size. Pluralit3'' does not contra-indicate operation for several 
small calculi can be crushed and evacuated with greater facilit3^ than one large 
stone having an equal aggregate mass. Bladder capacit3'’ is another factor of 
importance for it is not safe to perform litholapax3^ unless the bladder will hold 
100 cc or more of fluid. If the bladder in the unanesthetized patient will ac¬ 
commodate 100 cc it is safe to assume that the capacit3’- will be at least that much 
during anesthesia, and when spinal is used most bladders will demonstrate an 
increase in capacit3'. There is, however, the exceptional circumstance in " Inc i 
the bladder goes into tetanic contraction during anesthesia and 3113' consideiation 
of lithotrit3’ or, for that matter, prostatic resection must be abandoned. Foitu 
natel3’', this t3^pe of reaction is a rarit3’'. 

Prostatic enlargement does not contra-indicate the performance of 
pax3^ if the surgeon belie^'es that the situation is one that can be handle J 
transurethral resection at the same operation. However, the urologist must ear 
in mind that the co-existence of prostatic enlargement and vesical calcu 1 oes 
not necessarib^ comprise an indication for prostatectom3'. Indeed, oui piecep 0 
advocated that patients who had both conditions were b est t reated b3" lit m 
alone if there was onty a small amount of residual urine even though le pa 
suffered a major disturbance in function. iMaiy^ such patients m 
as3maptomatic and free from residual urine after removal of the calcu us. ^ 
both are planned it is advisable to deal fimt with the calculi, then t le pio- ‘ 

The lithotrites that are in use toda3’^ are essentiallv the same as 
Bigelow’s tinie. A few 3’ears ago there were none being maniifactuie u^ ^ 
fortimateb', Their construction has been resumed. Present da3 ht 10 
the advantage of using the modern resectoscope which allows rea 3 
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of the bladder; and its large sheath, abetted by the Ellik evacuator, ser\ es effi- 
cientlv m removing debris from the bladder. 

' The first step ui performing the operation is to fill the bladder to capacity with 
fluid, and today it is standard practice to employ a non-hemolysing solution. 
:ilany urologists prefer to inspect the bladder at the beginning of operation and 
the resectoscope seiwes this purpose satisfactorily. The bladder meanwhile is 
filled nith fluid which can be left in when the resectoscope is withdrawn. Oc¬ 
casionally the contents of the bladder are evacuated spontaneously in the anes¬ 
thetized subject and tliis, of course, would interfere with the safe manipulation 
of the lithotrite. Its occurrence can be prevented by tmng a small rubber catheter 
about the base of the penis. 

Introduction of the lithotrite is somewhat different from that of the ordinaiy 
steel sound because of the instrument’s short beak and abrupt angle, and the tip 
sometimes inclines either above or below the membranous urethra interfering 
with its entry. This difficulty can usually be avoided by applying pressure on 
the heel of the instrument in the perineum using the fingers of one hand. After 
the beak of the instrument has passed the triangidar ligament, the handle is 
depressed and a minimum of force will cause the lithotrite to glide on into the 
bladder. Its presence in the bladder will be determined by rotating the instrument 
first one way then the other. Failure of the instrument to rotate freely may indi¬ 
cate that the tip is in a dilated prostatic urethra and not the bladder, for the 
beak of the instmmeut can occasionally be rotated in a capacious prostatic ure¬ 
thra but not with freedom. 

With the instrument properly inserted the handle is now raised so that the 
heel comes to rest on the floor of the bladder; then gentle pressure is applied 
downward so as to cause a depression of the bladder floor so that the stone null 
roll into it (fig. 1 , A). The jaws are now opened to the fullest extent possible and 
then closed ndth gentle pressure. Usually the stone ufU be engaged in the first 
attempt but if not the maneuver is repeated. If continued efforts in the original 
position fail to engage the stone, the jaws shoidd be again opened uuth the in¬ 
strument held strictly in the middle position, then rotated first to one side and 
then the other, attempting to grasp the stone. If now the calculus has failed to 
become engaged it is because it lies either below or above the instrument. If 
below it is apt to be due to prostatic enlargement (fig. 1 , B). In this case the 
instrument should be opened again in the midline position and rotated so that 
the jaws point doum. If carefully executed this maneuver will usualh* be effective 
in grasping the stone if it is in the retroprostatic pouch (fig. 1 , C). There is no 
great danger in this inverted maneuver for Bigelow fashioned the jaws of his 
lithotrite in such a way that it is virtuall5'' impossible to pick up the wall of the 
bladder piwided it is reasonably distended. Should the search for the stone fail 
to discover it on the floor of the bladder it may be assumed that the stone has 
moved upward into the fundus so the handle of the mstrument is depressed to 
permit exploration in that area with the blades opened. 

hen the stone has become engaged between the blades the lock is at once 
fastened, then the handle is brought into the median position and the lithotrite 
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rotated first one way then the other or pushed forward and backward to be certain 
that the stone is not attached to the bladder and that no tissue has been caught up 
by the instrument (fig. 1 , D). Only when this freedom of motion has been de¬ 
termined should the jaws be screwed home by turning the handle. Occasionally 
the first crushing of a stone will cause it to shatter completely'^ into fine sand but 
usually' several applications are required to obtain a final subdivision of the stone 
but on each occasion the surgeon must bring the instrument back to the median 



Fig. 1 


position and rotate it before applying force to the blades. In the 
verizing large stones the debris may become so considerable ^ 
interfere with engaging of large fragments. Should this occur J ^ ^ 
to wash out the detritus before continuing with complete sub 


When the lithotrite is removed from the bladder the bla ® of the 

pletely closed since any separation of them by debris may cause it 

urethra. Complete freeing of the instrument ma^y' be atta i 
firmly shut, and then opening and closing the blades se^ e o^g^.ted in the 
metal surfaces are felt to come in contact. Great ^s^vell as in the 

avoidance of urethral injury during operation, both in tins d 
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frequent use of lubricants during operation. Furthermore, the urologist will be 
uise to perform perineal urethrotomy rather than compromise with the possi¬ 
bility of damage whene^•er the urethra seems too small for the instruments. 

-^'hen finally the surgeon is unable to enage any more fragments in the litho- 
trite he is readj’' to use the evacuator. The standard size i\'IcCarth3^ resectoscope 
sheath is recommended for this purpose, and after it has been introduced it is 
well to allow the fluid in the bladder to flow out. This will carry a considerable 
amount of debris with it. Then the Ellik evacuator, filled with fluid, is attached 
and fluid from the irrigating reservoir is allowed to enter and partiall3^ fill the 
bladder by opening the \’-alve on the resectoscope sheath. The rapid in-and-out 
rush of fluid necessary for efficient evacuation of debris requires that the bladder 
not be empty at any time, but if too full there will be the risk of damaging the 
bladder b3" overdistention. 

After all the debris has been washed out the evacuator is disconnected and the 
resectoscope working element inserted for inspection of the bladder. If fragments 
of stone are present the resectoscope is withdrawn leaving the bladder distended 
and the remanants are pulverized with the lithotrite. When all fragments of stone 
have finall3'' been removed there will often be a la3'er of putt3’’-like material cover¬ 
ing the trigone. This is probably made up of a mbcture of lubricant and sand from 
the calculus. It does not wash out but can be scraped from the bladder floor 
quite easily by the resectoscope loop without, of course, using the electric cur¬ 
rent. On final inspection of the bladder it is particularl3’' important to determine 
whether aity diverticula are present and to evacuate an3^ debris that they might 
contain. This can be done by inserting the tip of the sheath into the diverticulum 
under direct vision, then using the evacuating S3'ringe. After operation the pa¬ 
tient is left on catheter drainage for one or three days depending on whether or 
not a transurethral prostatectom3^ has been done. 'J 

This brief essay on litholapaxy has been presented in the hope that we who have 
inherited the operation will not allow it to become a lost art; nor should we 
regard its great simplicit3''with desultory casualness. Bigelow* said this of lithol- 
apax3q and his remarks are amazmgW applicable as well to transurethi'al re¬ 
section which also unique^’' belongs in the realm of urology; “I know of no other 
surgical operation in which a little want of skill or of care is so insidiousl3^ liable 
to fatal accident. The skill here is of a peculiar kind; and though a surgeon may 
use a knife well, it does not follow that he also uses a lithotrite well.” 

* Boston Aled. & Surg. J., 102: 30-34, ISSO. 
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BLADDER ENLARGEMENT THROUGH ILEOCYSTOPLASTY 

JEAN CIBERT 

From the Clinique Urologique Universite de Lyon, Hopital Edouard Herriol, Lyon, France 

In 1950 a colleague, R. Couvelaire, informed me of the results he had obtained 
with ileocj'’stoplasty used for enlarging a bladder contracted chronic tuber¬ 
culous cj^stitis. Since that time, I have performed this operation 18 times. These 
cases will be published in Lyon Chinirgical. 

In this report, I wish to show the x-i‘ay films of one of mj’’ patients. The opera¬ 
tion was performed in June 1951; therefore it is too recent to give a valuable 
opinion about it; but the favorable improvement observed in the kidne}^ seemed 
sufficiently striking to justify its publication now. 

CASE REPORT 

hlr. M. was aged 31 3 ^eai's. The primaiy infection with severe manifestations 
occurred in 1936; in 1937 pulmonary tuberculosis was discovered; in 1913, 
tuberculous cystitis. The patient was admitted to Pa^dllon Y in September 1913 
with intense frequenc 3 ^ Right nephrectomy performed after urography (ureteral 
catheterization impossible). The operation was followed by slight and transient 
improvement of C3"stitis. In 1944, peidneal abscess; incision; C 3 ^stitis unchanged; 
same condition of bladder as in 1945; urography showed that the function of the 
left kidne3'’ Avas normal; the ureter, renal pelvis and calyces Avere normal. 

The patient Avas re-admitted in Pavilion V on June 15, 1951. His general 
condition Avas poor. He had painless micturition eAmr 3 ’' 2 hours during the night, 
every 1 or 2 hours in the da,y; every fortnight, appro.ximatebq and for 4 or o 
da 3 '^s, painful micturition cA'eiy 10 minutes. Rather pronounced incontinoice 
during the night AA’as present; during the da3’- he complained of occasional pam 
in the left kidne 3 ^ Febrile episodes occasionalfy reached to neaiR'' 102r. 

Pus cells and Escherichia coli AA^ere present in the urine. Blood urea, 42. On 
excretory urography the left kidne3'^ Arms Ausualized in the first film; the only 
dilated caLmes that \A'ere A'isible AA'ere as big as one hazel nut; the renal pehis, 
ureter and bladder AA'ere not Ausualized. Urethroc 3 ''stography disclosed a noima 
urethra and Amsical neck, moderate bladder contraction and reflux on left sice 
with marked ureteral dilatation (fig. 1, A and B). 

I suggested ileoc3^stoplasty; the purpose A\'as to reduce frequenc}", to leieAC 
incontinence, and aboAm all, to saAm the remaining kidne3". 

After intestinal preparation and injection of 20 gr. streptom 3 'cin, the opeia 
tion was performed on June 25, 1951. The incision extended from the pu ns 
to the umbilicus. The bladder, small and retracted behind the S 3 mph 3 sis, ems 
released from its adipose, thick, fibrous, adhesiAm sheath; abundant 
careful hemostasis. Transverse opening of peritoneum for 10 cm., a i • 
the top of bladder. A loop of small intestine Avas isolated near t le i 
angle. BetAveen tAA-o incisions a piece of ileum Avas isolated, 40 cm. ong. 

Accepted for publication June 6, 1952. 
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release of mesentery. Recoiistraction of ileal continuity through end-to_end 
ana<=tomo<=is. Closure of both ends of the loop (deep layer n ith gut, superficial 
S silk). The loop ^vas lowered against the bladder. The peritoneum was closed 

bv suture. 



Fig 1 .4, u^eth^oc\stograph^ prior to operation showing contraction of bladder and 
enormous ureteral backflow 5,15 minute e\cretorj urogram prior to operation O, urethro- 
cistographj 3 months after operation Note enlarged capacity of bladder as well as notable 
reduction of ureteral backflow D, 15 minute excretory urogram 9 months after operation 
Pi elogram almost normal Note normal appearance of pelvic ureter Xew bladder is visible. 


The loop being thus excluded from the abdominal cavity, a transverse opening 
of the bladder was made on its dome which was about 1 cm. thick; the musculosa 
was fibrous; the mucosa was changed and could be recognized with difficulty; 
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the left ureteral orifice was widely opened; it was quite close to the top of the 
bladder; as in similar cases bladder contraction affected the detrusor and not 
the trigone. 

An 22F Harris urethral catheter w'as introduced into the urethral meatus and 
pushed down into the bladder; its tip Avas cut. A ureteral catheter was introduced 
into the ureter up to the renal pelvis; the other end of the catheter was intro¬ 
duced into the cut end of the Harris catheter and pushed out through it, from 
bladder to urethral meatus. 

At this time the anastomosis Avas carried out. The loop was AAudely opened on 
its free edge. The bladder was anastomosed to the intestine AAdth interrupted 
sutures (muco-mucous layer AAuth catgut, musculo-muscular plan with silk). 

Urine recovered from the left kidney by catheter shoAA^ed pus, B. coli, no 
Koch bacillus; guinea pig inoculation negative. 

The first 2 days after operation, some meteorism, and nausea. On the four¬ 
teenth day, an infected hematoma AA'as drained. Urethral and ureteral catheters 
AA^ere removed on the fifteenth day; urinary fistula on the nineteenth day, and 
an indAA^elling catheter was re-inserted until the tAAmnt 3 ’’-third day. Shortly 
afterward the patient had tAvo profuse attacks of hematuria AAuth clots. 

The patient left the hospital on July 31 (thirty-sixth day). Frequency: 1 hour 

to 2 hours at night; 1 hour in the day. No pain; no incontinence. 

He Avas examined again on September 18, about 3 months after the operation. 
He had gained 8 pounds. He could AAmit from 1^ hours to 2 hours between mictu¬ 
ritions. He had not had any attacks of acute cystitis, nor any fever. The desire 
for micturition Avas normal,as AA^ell as the size and force of the stream. Micturition 
is sometimes effected in two attempts. Excretor}’- urography disclosed good 
renal function, marked decrease in the dilatation of the calyces; the ureter and 
bladder AA'^ere not visible. Cystography: bladder capacity, 210 cc; persistence of 
the ureteral reflux; ureter not so dilated as before operation (fig. 1, C). 

The patient AAms examined again on March 20, 1952 (9 months after operation). 
His general condition AAms excellent; his AA^eight had increased by 28 pounds. He 
resumed his AAmrk in November. From 9 p.m. to 7 a.m., 3 micturitions; intervals 
from 2 to 3 hours in the day. Urine is slighty turbid (pus, bacilli) Avith long 
intestinal mucous filaments. I AAms favorably surprised by excretory urograp y 
AAuth complete recoA'^ery of renal function, and almost normal aspect of pyelogram 
and aboAm all a return to a normal condition of the ureter AA'ith return to norma 
caliber and tonicity (fig. 1, D). I haAm not made a cystogram to inA^estiga e 
AA^hether reflux is still present or not; urography eHoaa's us to presume tia , i 
it still exists, it must not be important any longer. The clinical resu ts AAere 
confirmed on July 18, 1953 as Avell as radiological results. 

Out of the 18 patients upon whom I performed i]eocj’’stoplasty, Stiassmann 
and Scheele’s “ringplastik,” four died from the operation. All others u "o 
haAm obtained an improA^ement in function. The x-ray improvement las ee 
usual, but never so striking as in the aforementioned case. 

Therefore, I am of opinion that enterocystoplasty should take a p ace 
the processes for treating chronic tuberculous cystitis AA^hich canno e c 
by nephrectomy. 
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In tuberculous chronic cystitis which cannot be cured by nephrectomy the 
surgical treatment is double in purpose: First, disability caused by intense 
frequenc 3 % generally painless at that phase, must be suppressed, and also the 
incontinence, which is then progressively developing. It is the frmctional purpose 
of the treatment. Secondly, the remaining kidney must be protected, for contrac¬ 
tion comes to a fatal end almost in all cases by uremia. That is the vital purpose 
of the treatment. 

It has been a common belief that terminal uremia of tuberculous C 3 ’^stitis not 
cured by nephrectom 3 ’' means the destruction, without recourse, of the secondary 
contaminated, remaining kidney 63 '' tuberculosis. In fact bilateralization is not 
the rule; frequently the destruction of the remaining kidne 3 ^ results also from the 
sole hydrostatic consequences of the contracted C 3 ’'stitis which are reversible 
for a long time on a parench 3 'ma which often remains, to the end, free from tuber¬ 
culous lesions. 

In fact the persistence of C 3 fstitis after nephrectom 3 ^ generall 3 ’' prevents the 
evacuation of urine from a healthy kidney; above the bladder, the ureter is 
dilating downward to upward; a ureteroh 3 'dronephrosis develops; a corollary 
of the stasis is a gradual thinning of the parench 3 "ma and sclerosis; then in- 
sufficienc 3 ’^ of the secretoiy function of the kidne 3 q whether it is contaminated 
by tuberculosis or not. 

Ureterohydronephrosis from cystitis is caused b 3 ’’ alteration of the outlet of 
the ureter into the bladder. Sometimes it is dilated (uretere force) and through 
it, it is the intravesical pressure that constitutes itself the agent of ureteropye- 
localyceal dilatation. More rarely, involved in the vesical sclerosis or affected 
bj’- inflammatory lesions, it contracts. 

In order to be able to accomphsh both those aims, enteroc 3 ^stoplast 3 '^ is the 
best process to be applied. 

It is preferable to cutaneous ureterostom3q a benign operation, which protects 
the remaining kidne3q but replaces the vesical infirmit3’- b3’- another one, which 
indeed, is more easily sustained. Cutaneous ureterostom3'- must not be done 
unless there is obstruction of the pelvic ureter. 

Enteroc3"stoplast3’^ is preferable to ureterosigmoidostom3’' which has certainly 
the same danger; indeed, ureterosigmoidostomy, even in favorable cases where 
the ureter has kept its tonicity, is uncertain as regards late results; the ceaseless 
modifications of technique with the purpose to avoid the risk of stenosis of the 
ureterosigmoidal anastomosis do not seem to me, to have done away with that 
uncertaint3" 3'-et. 

Another advantage of enterocystoplasty is that, if the late result is com¬ 
promised, it is always possible to come to cutaneous ureterostom3L 

SUJIMARY 

A case of ileoc 3 ^stoplasty is presented. The operation was performed for tuber¬ 
culous C 3 'sPtis persisting after nephrectomjq for the suppression of frequency 
and incontinence, on one hand; and to protect the remaining kidney from destruc¬ 
tion, on the other hand. 

Although they are recent, .x-ray results justify the publication of this case 
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since they prove that the operation is capable of ensuring the return to normal 
renal function and ureteropj’-elocal 3 '^ceal morphology, while acting effective!}' 
on frequenc}'^, incontinence and the general condition of the patient. 

When treating chronic C 3 ’^stitis (tuberculous or not), enteroc 3 ^stopla.st 3 ' seems 
to be superior to ureterosigmoidostom 3 ’' and cutaneous ureterostom 3 '. The latter 
operation is indicated onl 3 ’’ in certain cases: extensive stenosis of the lower end 
of the ureter (when the stenosis is localized in the ureteral outlet, the ureter cut 
off above the stenosis can be inserted into the ileal loop, communicating with 
the bladder) and when enteroc 3 '-stoplast 3 '^ failed. 

7, Place Bellecour, Lyon, France 
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THE CORRELITION OF ELECTROiIYOGR.\PHIC RECORDS '^TTH 
XEUROGEXIC DYSFUXCTIOX OF THE HLDIAX 
URIXARY BLADDER 

W. H. BOYCE,* E. L. COREY, S. A. VEST axd C. R. FREACH 

From the Departments of Urology and Physiology of the Vnircrsily of 1 Jrginia Medical School, 

CharJottesnUe, 1 a. 

Bioelectric action potentials from the human urinary bladder may be recorded 
in rs-ave form by use of intravesical contact electrodes and the Grass electro¬ 
encephalograph.'- A method for synchronous recording of these potential shifts 
and accompamung changes in intravesical pressure has been described.’ The 
present report is based on the application of this method of studj' to 74 patients 
rvith neurogenic dvsfunction of the bladder. Sixty-one of the group had traumatic 
injury of the spinal cord, 7 had advanced central nervous system sypliilis, 4 
patients had multiple sclerosis, and 2 adults had congenital meningomyelocele 
inr'olnng the sacral segments of the cord. 

METHOn 

The patient was placed on an examining table in stirrups and an electrode 
carriert containing three channels was passed into the bladder (fig. 1). Two 
ball electrodes of sterling silver measuring 2.0 mm. in diameter and mounted 
on carefully insulated spring leads were then brought into contact with each 
lateral bladder wall. The third channel was connected to either a water manome¬ 
ter or a Statham strain gauge and an irrigating flask with ^Murphy drip was 
arranged so that various degrees of bladder filhng (60-90 drops/'minute) uith a 
non-electrolyte solution could be obtained. A pre-nasal thermocouple and elec¬ 
tronic control uniti for the Statham strain gauge were also led into the Grass 
model III-C electroencephalograph. Sj-nchronous records of electropotential 
shifts from the bladder electrodes (action potentials), nasal thermocouple (res¬ 
pirations), and Statham strain gauge (intravesical pressure) could thus be 
obtained. 


THE XORW.rn BL.rnDER 

The normal bladder was found to develop rhythmic shifts in electropotential 
which occurred at an average rate of 2.4 per minute (fig. 2, 7, table 1). On the 
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basis of previously presented evidence it was concluded that these electropotential 
shifts were associated with muscular activity of the detrusor.'’ ^ 

Changes in intravesical pressure Avhich resulted from detrusor activity were 
consistently accompanied by the typical A-B wave of the electromyogram, 
but this A-B wave was not observed in association with extrinsic pressure changes 
ivhichwere unaccompanied by muscular contractions of the bladder; for example, 
cough, manual pressure upon the abdomen, or elevation in base-line intravesical 
pressure as the bladder was slowly filled. However, not all muscular actbdty of 




Fig. 1. Three channel electrode carrier with one electrode in jjosition for use and one 
removed. 

the bladder, as etddenced by electropotential shifts, was accompanied by demon¬ 
strable changes in intravesical pressure. This has led us to the conclusion t at 
segmental contractions may occur which, by virtue of the compensatory action 
of different regions of the viscus, result in a failure of total bladder response as 
detectable by manometric measurement. These segmental contractions weie 
most commoner obseri'ed when the viscus contained less than 50 cc of fiui • 

The E.M.F. developed in association with spontaneous contractions o le 
bladder was not alwajm quantitatively proportional to the changes in inti a\ esica 
pressure. This is in accord with the concept that not all muscular activitj o >e 
bladder results in a total response of the detrusor and also conforms vit r ' 
known disparity between the E.M.F. of action potentials and the mec 
force exerted by isolated preparations of smooth muscle.* - ® Furthermore, 

•* Bozler, E.: The relation of the action potentials to the mechanical activity in in 

muscle. Am. J. Physiol,, 146: 496, 1946. . . nj irr ion 

* Fischer, E.: Vertebrate smooth muscle. Physiol. Rev., 24: 40/, 
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force of contraction of smooth muscle is dependent, nothin physiological limits, 

upon its initial length. . . , -in 

Voluntary efforts to void consistentlj' produced characteristic changes m both 
electropotential (fig. 3, -4) and intravesical pressure.’ An effective voiding con¬ 
traction of the bladder would seem to require an integrated response of the 
greater portion, if not all, of the detrusor. This contraction is apparently preceded 
bv the A wave of the electromyogram wliich is associated with a decrease in 
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Fig. 2. Spontaneous electromyogranis from normal and from various stages of recovery 
of neurogenic bladder followng spinal cord injury. These are reconstructed on same time 
and E.M.F. scales and are based on average measurements listed in table 1. Scale repro¬ 
ductions are utilized since the original records are approximately equal in size due to 
variations in amplification by the electroencephalograph. !, Spontaneous actix-ity of the 
normal bladder. .Automatic neurogenic bladder. Xote similarity to normal. 3, Hyper¬ 
active neurogenic bladder characterized by marked increase in E.M.F. and shortened 
duration for both A and B waves. 4, Hypoactix-e neurogenic bladder characterized by 
reduced E.M.F. and duration for both wax’es. Low E.M.P. generated during contraction 
(B wax'e) is outstanding characteristic. 


intravesical pressure. These changes are folloxx'ed b 3 ' the B deflection of the elec- 
tromj'ogram xvhich is coincident xvith increased pressure xxithin the tiscus. The 
peak intravesical pressure xvas found closelj'^ to coincide xvith the peak E.hl.P. 
of the B xvave and both occurred just prior to the initiation of the floxv of mine 
through the urethra. The intravesical pressure then subsided to some extent as 
(he B wax'e approached the base line. Once x'oiding had begun, the intravesical 
pressure was observed to drop rapidly and smoothly, and to be unaccompanied 
by electropotential changes until near the termination of the act xvhen one 
or more tx-pical A-B u'ax'e complexes dex-eloped. If the patient concentrated on 
forceful micturition, one or more sustained monophasic electromyographic C 



, similar in sign to the B deflection, occurred during the expulsion of urine 
, A). These observations suggest that urination is initiated by a strong 
ction of the detrusor as a whole, but may then proceed as a result of the 
ity of the bladder wall, aided perhaps by gravity as well as increased intra- 
linal pressure. vSubsequent active contractions of the detrusor as a whole 
into play near the termination of the act or when the patient concentrates 
;eful urination. The succession of electromjmgraphic deflections occasionally 
ed when the patient attempted forceful urination suggests that segments 
detrusor may become successively excited in an integrated manner. 


1. Comparison of spontaneous eleclromyograms of bladder obtained from normal 
and from various stages of recovery following traumatic 
injury of the spinal cord 
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THE NEUROGENIC BLADDER 


inactive {shocked) bladder. This condition ivas observed immediately folio" • 
Hsecting lesions of the spinal cord, regardless of the site of the lesion. The 
iressure curve (tonus) was observed to remain within normal limits as 
;d by Nesbit.^ We have not observed a completely inactive bladdei in t ic 
;nts we har^e examined within 1 to 10 days after injury. At least one 
ave could be elicited in 20 to 30 minutes of observation, especiallj’^ t le 
r contents rvere varied slow^u These waves w'ere of short duration, o ou 
., and unaccompanied by any demonstrable pressure changes; theie oie^ 
practical purposes, the condition may be considered one of b a 


. . , • n- 

hypoaclive, ineffectual, neurogenic bladder. This t 3 ’’pe of acti%dt} 
red in the early stages of recoveiy of muscular acti^dt 3 " aftei the mac i 
)cked” period. Patients with complete lesions of the caiida equina oi sac . 
its were not observed to progress be 3 mnd this h 3 '^poactii'e type. 
rate of muscular activit 3 ^ in the resting bladder averaged 0.5 con 
mute. The rh 3 qhm was irregular and long periods „ 

it. The A wave averaged 0.448 mv. peak E.M.F., and 0.87 secon m 



electromyography 


609 


tion, while the B deflection averaged 0.315 mv. and 2.44 seconds (fig. ^). It 
seemed significant that the E.M.F. of the A wave was of greater value than the 
B wave in the group as a whole, smce this constituted a dnect le^elsal of t e 
A to B ratio found in both the normal and In’peractive types of bladdei ac- 





Fig. 3. Electrorayograms representative of “voiding” contractions of normal and 
various tj-pes of neurogenic bladder acti\'ity. These are photographs of actual records, 
hence time scale is same for each but E.M.F. scale is variable, for e.xample, 1 mm. deflection 
in III-D represents 5 X the E.iM.F. of a mm. deflection in .d. .4, normal bladder, note 
variations in respiration at beginning and end of micturition. B, automatic bladder, voiding 
reflex initiated by slowly filling to critical capacity. C, automatic bladder, voiding refle.x 
initiated by stimulation of cutaneous “trigger” area. D, spontaneous spasm of hyper¬ 
active bladder with small capacity and little residual. (This was accompanied by “pressor” 
symptoms.) E, attempt to void by patient with physiologically incomplete lesion and 
hyperactive but atonic bladder. (Electrodes near bladder base.) 

tivity. A comple.K of A-B and C waves characteristic of a voiding effort was not 
observed in this group, although some patients tvith functionally incomplete 
lesions were able to produce an A-B tvave of low E.M.F. when instructed to 
void. 

Measurable changes in'intravesical pressure rarely occurred in association with 
shifts in electropotential, and were very slight (S-o mm. Hg) when present. 
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The initial diminution in pressure associated vith the A Avave was usualfy present 
when measurable changes in pressure did occur. 

This type of bladder activitj’- rvas also observed in patients who had experienced 
prolonged suprapubic or urethral catheter drainage vdthout tidal irrigation, or 
who had had prolonged cj^stitis noth bladder encrustations. It was also character¬ 
istic of those patients who had inadequate urinary drainage Avith the develop¬ 
ment of chronicallj'^ overdistended bladders, loss of muscular tone, a large residual 
urine, and usuall}" AA'ith cellules and diAwticula of the bladder Avail. The h 3 'po- 
actiA^e bladder is therefore characteristic not only of the early stages of return 
of muscular acthrity but also of lesions of any leA’-el of the spinal cord Avhere 
treatment has been grossl 3 '^ inadequate. 

Those patients AA’ith adA'aneed central nervous s 3 ’’stem S 3 ’’philis (either tabetic 
or congenital) AA’ho had a laj'ge residual urine and a marked increase in bladder 
capacit3’^ AAith cellules and diA’erticula A\’ere obserr^ed to e.Adiibit an A-B Avave 
comple.\' indistinguishable from tliat of the bypoaetive bladder of cord injurr' 
(fig. 2, 4)- The electrom 3 mgraphic records from these luetic patients Avere dis¬ 
tinguished b 3 ’' two principal characteristics; the rate of actmt 3 ’’ of the empt 3 " 
bladder Avas greater (aA’’. 2.7/minute) than in the bladder following cord injury, 
and a A-oiding comple.v of A-B-C waA'^es could usually be obtained in these indi- 
Ariduals, although it frequentl3'’ required a number of attempts on the part of the 
patient. 

The hyperactive, ineffectual, neurogenic bladder. This t3"pe of bladder actnity 
may be regarded as the intermediate stage betAA'een the hypoacti\T and the 
automatic-refle.x bladder. It aa-rs noted that cord injuries between the eler'enth 
dorsal and third lumbar segments demonstrated a tendenc3' to remain stable at 
this stage of functional actiAdtyq AA'hereas lesions superior to the tenth doisa 
segment Avere moi'e likel 3 '' to pz'ogress to the automatic t3q)e under appropriate 
therapy. 

The t3^pical electromymgram as illustrated in figure 2, 3 is characterized 3 a 
relatiA"el 3 ^ high E.IM.F. occuning in a short time interA^al. As the bladdei Aias 
graduall3’' filled there Avas an increase in frequency which roa3’^ be describe as 
“bursts” of acthrity^, in which one AA'aA'’e was scarcely'’ ended before a secon 
began. These “bursts” AA'ere usually interspersed AAdth periods of seA'eral 
of complete quiescence. In some patients a sustained increase in m 
pressure for periods of as much as four minutes AA-as obserA'ed to coinci e a\i 
this tyqie of muscular actiAuty^ and to regress as these “bursts” subside . ^ 

Bladder spasm was characterized by sharp deflections of the osci “'A 
both aboA'e and below the base line, AAuth A^ery'^ large E.]\I.F. changes a\ c 

been i-ecorded as high as 8.0 mA^ (fig. 3, I>). ^ idert'O 

Further eAddence that more than one segment of the bladder may ^ ^ 
excitation and contraction at different time interr-als is illustrated m 
Not infrequently' the hy-peractiA’e bladder and occasionally the automa le ) 
haA-e been obserA'ed to produce a second A-B AA'UA'e comple.v supenmpose ^ ^ 

the B AA-aA-e already in progress. The logical explanation for this 
dissociation of muscular actiA-ity' of segments of the bladder somew a 
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to the “heart block” encountered in cardiac physiolog}'. Inspection of figure 3, C 
indicates that a second “a” n-ave began 4 seconds after the first “a” n’ave and 
while the initial B wave was in progress. This would indicate that e.vcitation of 
the first segment of the bladder occurred 4 seconds before excitation of the second 
segment and the ensuing B and C waves represent the vector sum of the E.^I.F. 
from all of the excited muscle cells. 

Patients with incomplete neurologic lesions invobfing the bladder have been 
observed to have a large residual urine and to void only small quantities. The 
routine c^^stometrogram indicated a marked decrease or absence of bladder tone 
and little or no increase in intravesical pressure vith voluntaiy efforts to void. 
Hjqieractive tj^e contractions of the base of the bladder were demonstrated to 
occur by electromj'ography (fig. 3, E), although no muscular actmty was demon¬ 
strable when the electrodes were placed in the dome of the bladder. Thus the 
routine cystometrogram would indicate a completely mactive detrusor, whereas 
the electrom 3 ’’ogram indicated active contractions of the segments of the bladder 
near the base. The mtravesical force resulting from these contractions was ap¬ 
parently dissipated against the mactive dome.® 

It was noted that the majoritj- of the patients in the “hj'peractive” group had 
a small bladder capacity nith little or no residual urine, although about one 
third of the group had residual urine of 30 to 550 cc. Pressure changes in associ¬ 
ation with the electropotential shifts were most commonly observed in patients 
nith little residual urine and an increase in bladder tonus. It was further observed 
that the diminution in intravesical pressure tjqjicallj- accompan 3 ing the A de¬ 
flection of the normal bladder was absent or too minute to be accuratelj' meas¬ 
ured in this group as a whole. 

The automcUic-reflex bladder. Onl 3 ’ 7 patients were studied who were considered 
to have attained this ideal stage of “bladder training.” All of these had had 
transecting lesions of the cord at the level of the fu’st to the tenth dorsal seg¬ 
ments from 7 months to 14 3 -ears prior to stud}'. Two of these patients were under 
obsen-ation from the time of mjur\' until the development of this stage. The 
critical bladder capacit}' varied between 240 and 500 cc, interval voiding was 
practiced and residual urine was less than 40 cc. All patients were free from active 
urinar}' tract infection or calcuU, and excretor}- urograms were without gross 
abnonnalit}'. Bladder tonus was sUghth- to moderatel}- increased. Some degree 
of detrusor h 3 -pertroph 3 - seemed to be present as judged b}- minimal to moderate 
trabeculation msible on c 3 -stoscopic examination, but no patients vith true 
cellules or diverticula were included in this group. 

The eleetrom 3 -ogram of the empt}- bladder was characteiized b}- the prolonga¬ 
tion of the electropotential shifts (fig. 2). Frequenc}' of contractions averaged 1.5 
waves per minute, with an almost constant rh}^;!^. As the bladder was slowl}- 
filled, the rh 3 'thm became less regular and periods of quiescence were observed. 
'i\hen bladder filling approached critical capacit}', the rh 3 -thm again became 
similar to that of the resting bladder; and further distention resulted in a reflex 

24l'; 769^1949 P>‘.''sioIogic components of the urinary bladder. A'ew Eng. J. Med., 
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voiding contraction vdth marked rise in intravesical pressure and passage of 
urine about the electrode carrier. This voiding contraction ^yas characterized by 
a typical A-B wave and was followed by a single C wave, or series of monophasic 
waves (fig. 3, B, C). More rarely one or two typical A-B wave complexes appeared 
as the voiding reflex subsided. 

Measurable pressure changes did not accompany the majority of the spon¬ 
taneous shifts in electropotential (contractions). When pressure changes occurred, 
the A wave was followed by a definite diminution in intravesical pressure which 
reached a ma.\imum of 16 mm. Hg in the resting bladder, and as much as 28 
mm. Hg prior to a reflex x'^oiding contraction. The “latent period” or lag be¬ 
tween the onset of the electropotential shift and the diminution in pressure was 
variable. This interval of time in the normal averaged 0.66 second, but in the 
automatic bladder was prolonged to an average of 1.21 seconds. A maximum 
lag of 6.8 seconds has been observed to occur between the appearance of the 
initial spike potential (“a” wave) and the diminution in pressure although this 
diminution coincided closely rvith the peak of the A rvave. iifaximum eler’ation 
in intravesical pressure always coincided with the B wa'i'^e, w'hile pressure incre¬ 


ments coincident rvith the C waves were of lesser degree. 

It was noted that increase in intravesical pressure due to extrinsic force did not 
result in micturition by the neurogenic bladder unless a contraction of the de¬ 
trusor occuiTed, even though the intravesical pressure exceeded that dermlope 
during automatic micturition in the same bladder. This was repeatedly demon¬ 
strated during the examination of paraplegic patients -whose spinal cord lesions 
were superior to the tenth dorsal segment. Strong manual pressure on the a )- 
domens of these patients was observed to produce a marked elevation in intra¬ 
vesical pressure (72 mm. Hg) without producing either a flow of urine about t e 
urethral instrument or A-B waves on the electromyographic record. Secon s 
later, by^ light massage or stimulation of a sensoiy “trigger” area we have seen 
the typical A-B -waves develop on the electromyogram with the characteiis^o 
initial diminution and subsequent rise in intravesical pressure followed by e 
passage of urine in quantity through the urethra (fig. 3, B, C). We were una e o 
determine whether the reciprocal relationship between integrated blad er co^i^ 
traction and relaxation of urethral resistance was mechanical, as descn e 
Young and Wesson,^ or refle.x, as suggested bj"" Bari’ington,® or a combination 


Patients with multiple sclerosis -ivho had not developed bladder decompe 
tion and residual urine were found to have electromyographic 
similar to the automatic-reflex bladder of traumatic origin. It was no e 
these patients often demonstrated a bladder irritability and frequency ° ® f 
potential shifts much like the “hyperactive” bladder of cord Repeated 

voiding contractions” occurred even in the almost empty bla er. 
examinations in the same patients resulted in a wide -i^ariation in t e o ^ 

^ Young, H. H. and Wesson, M. B.; Anatomy- and surgery of trigone. Arch. S < 
^^^s^Barrington, F. J. F.: The component refle.xes of micturition in cat. Brain, 
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distention that could be attained before such “uninhibited” contractions 
occurred. 

DISCUSSION 

The status of the bladder following transecting lesions of the segmented 
nervous system is usuallj’^ one of constant anatomic and ph 3 '^siologic change. 
The inactive (shocked) phase is followed by a return of functional activity which 
is at first characterized bj^ a low muscular irritability and ineffectual contractions 
(hj^poactive bladder). These become progressively more effective and integrated 
so that a period of true incontinence maj'^ result because of the uninhibited 
bladder contractions which seem to stem from both an increase in muscular 
irritabihty and an accelerated efferent nervous bombardment of the bladder 
(hyperactive bladder). Under correct management, this hj'^per-irritability may 
resolve into a “filling reflex” (gentle stretch of the muscle during physiologic 
distention resulting in relaxation rather than contraction) wliich permits bladder 
capacitj’’ to approach the levels of normal. An integrated contraction maj’' then 
be evoked within the fullj'^ distended bladder either from the intrinsic “stretch 
reflex” (fig. 3, B) or from extrinsic sensoiy stimuli to the penis, perineum, legs or 
abdomen (fig. 3, C). 

Comparison of electromyographic records from the same individual taken 
from time to time has proved to be advantageous in the clinical management 
of the paraplegic patient. During the inactive “shocked” stage it was considered 
advisable to place the patient on a system of closed bladder irrigation manually 
operated. This procedure was designed to prevent the overdistention that may 
occur if a tidal irrigation apparatus does not drain the bladder properly even for 
short periods of time. 

As the inactive bladder began to exhibit the characteristic electromjmgram of 
the hypoactive viscus, tidal irrigation nuth Subj^’s solution G was instituted and 
continued through the hj^peractive stage. As the A-B wave complex increased 
in duration to 4 seconds or more, the patient was placed on catheter drainage 
from 7 a.m. to 7 p.m., but tidal irrigation was resumed during the night. During 
the dajf the patient was instructed to clamp the catheter, to regulate the empty¬ 
ing time to a capacity of as near 300 cc as possible, and to note anj’- sensation 
which would indicate filling of the bladder to this capacity. As the bladder was 
emptied he was taught to search for sensoiy “trigger” areas which could initiate 
a reflex voiding contraction. BTien the electrom 3 mgram indicated a possible 
voiding complex of A-B-C waves, the catheter was removed. During this tran¬ 
sitional period the judicious use of either banthine to reduce undue bladder 
irritabilit 3 ' or a paras 3 'mpathomimetic drug to assist interval voiding has proved 
an effective supplemental measure. 

Figure 2 and table 1 were constructed from the average values obtained from 
the electromyograms of patients who were considered to occup 3 " the “median” 
position in each group and who had a minimum of complicating anatomical 
changes within the bladder. Anatomical changes such as severe infection, en¬ 
crustations, and cellules or di\-erticula result in variations in the basic form of 
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the electromyogram as previously reported.^ This is no disac^^"antage in intcipie- 
tation of the record since even brief familiarity with the technique permits 
immediate recognition of the basic wave form. Progression of the paraplegic 
bladder from one stage to another is gradual, so that there are all degrees of 
gradation between the “typical” electromyograms illustrated in figure 2. Thus 
the early stages of development of the “hyperactive” bladder exhibit a much 
slower rhythm and lower E.M.F. for both the A and B waves than do the median 
or typical stages listed in table 1. During the typical stage of h 3 rperactivity the 
C wave is conspicuously absent, but as bladder activitj’' progresses toward the 
automatic-reflex type these waves become apparent, and such deflections in 
this group of patients were found to average 4.5 seconds in duration, with a peak 
electropotential shift of 0.490 mv. 

CONCLUSIONS 

Spontaneous and reflex contractions of the neurogenic bladder are alwa 3 's 
accompanied by bioelectric action potentials but if segmental in character 
do not always result in demonstrable changes in intrai^esical pressure. Micturition 
is the result of an integrated contraction of all or the greater portion of the 
detrusor in both the normal and neurogenic bladder. Normal or slightly increased 
deti'usor tonus facilitates complete emptydngof the bladder; however, tonus is an 
entirely separate phenomenon occurring independentl 3 ^ of detrusor contractions 
and taken per se is of little value as an indication of the functional capabilities 
of the viscus as a whole. _ . 

A technique is described for translation of bioelectric action potentials o le 
detrusor into wave form. The duration and configuration of the electromyogram 
so obtained permit accurate distinction between changes in intravesical pressuie 
due to activity of the detrusor from changes due to extrinsic forces. The elec ro 
myogram also gives an indication of whether the bladder contraction is comp e e 
or segmental, but simultaneous observation of a simple water manometei is con 
firmatory evidence and a valuable aid in interpretation of the record. 
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TRANSURETHRAL RESECTION FOR THE PARALYZED BLADDER: 

prelijviinary results 

FREDERICK M. JACOBS, JOHN L. BERRY and JOSEPH C. ORMAN 

The authors of this report do not presume to hare knowledge not shared bj" 
others of the complex series of events culminating in the empt 3 dng of the urinaiy 
bladder. During the past decade, much significant investigation has been directed 
to the basic problem of micturition. However, there is not 3 'et general agree¬ 
ment concerning the detailed d 3 Tiamics and structure of the ph 3 ’^siolog 3 ’' of this 
elementar 3 '^ function, particular^ of the sequence and relative importance of a 
number of variable factors, such as intravesical pressure, cerebral inliibition 
and stimulation, spinal discharge, and trigonal acthdt 3 ^ Nevertheless, enough is 
known of the mechanics of normal and disordered micturition to establish a 
workable, rational plan of action for dealing with a paral 3 'zed bladder which 
cannot force the urethral tube. 

Owing to the work of Emmett, Bumpus, Thompson, and othei's, transurethral 
resection is wideR accepted as a sound and logical procedure for re-establishing 
lost bladder function. A usefulR functioning bladder must a) retain urine and b) 
expel urine. The residual should not exceed 50 cc and control must be good. 
Such a bladder can be obtained b 3 ' this procedure, as this short series, and longer 
reports b 3 ' others, conclusiveR show. The period of observation in this series 
e.xtends from three months to three 3 'ears or more. The principle of the operation 
is a mechanical one. After transection of the cord in man, the phenomenon of 
spinal shock dominates the clinical picture. The bladder refie.xes, along with all 
reflexes below the level of injuiy, disappear. About 3 weeks later, depending 
upon the completeness of the transection, the reflexes ma 3 ’’ partialR return but 
the return is usualh^ not total. The micturition reflex, which depends upon the 
spinal reflex arc, the pons, and cerebral coi’tex, hardng been depi-Red of pontine 
and cerebral influence, is incapable of efficient^ empt 3 dng the bladder. The 
maximum intravesical pressure is usuall 3 ^ too low to overcome urethral resist¬ 
ance. Detrusor action cannot be strengthened, but urethral resistance can be 
weakened, so that the balance between intravesical pressure and urethral re¬ 
sistance can be appro.ximateb'' restored. Removing tissue from the vesical neck 
and prostatic urethra, and, if necessaiy, the external sphincter, accomplishes 
practicalR an 3 ' desired reduction in urethral resistance. For example, a maxi¬ 
mum intravesical pressure of 40 cm. of water cannot overcome urethral resistance 
of 45 cm. of water. Decreasing the urethral resistance sulficientb' b 3 ^ transurethral 
resection permits the highest attainable intravesical pressure, perhaps aided b 3 ^ 
the hands and abdominal muscles, to empt 3 ' the bladder. If the “resting” blad¬ 
der tone remains less than the resultant urethral resistance, incontinence will 
not supen’ene. The technique of the operation has been fulR described b 3 ’- others 
and need not be repeated here. 

The cutting of sacral roots supphing a bladder which is alreadc' h 3 'potonic 
has, cunousR, been performed for the purpose of restoring bladder function. 
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This procedui’e is said to be based on the assumption that there are “inhibitory” 
fibers in the sacral roots which “inhibit” efficient detrusor action. No such in¬ 
hibitory fibers have ever been demonstrated as far as we have been able to de¬ 
termine. The destruction of sacral roots may, in fact, compromise still further 
the already'' incompetent detrusor muscle activity and, moreover, this procedure 
ablates the tonic discharge over the internal pudendal nen'C which controls the 
external urinary sphincter. The external sphincter therefore undergoes paraly¬ 
sis and atrophy, as does other skeletal muscle when deprived of its nerve supply, 
and its my'^otactic activity is irretrievably lost. Under such circumstances the 
occasional patient can empty' his bladder, simply' due to paraly'sis of the urinary 
sphincters, but consideration of the much greater majority' who may' thereby be 
denied the development of efficient bladder function by' other methods points 
to the futility' of this sort of interference. Of equal seriousness and import, the 
ine^'itable and repeated urinary infections that occur in paraplegic patients vho 
are “studied” by' spinal anesthesia, sacral block, and repeated catheterizations 
or'er periods of months, frequently' result in a formidable cy'stitis with tremen¬ 
dously thickened bladder walls, urethritis, peri-urethral abscess, urinary calculi, 


Table 1 


LUilBAR 

LESIOSS 

1 THORACIC 

' lEsro.vs 

CERnCAL 
' lEsro.vs 

CEREBRAL 

LESION'S 

JU\'ENTLE 

TABES 

PARKIN'SOX’s 

DISEASE 

j H\T0T0MC 

BUBDEK, 

1 CAVSB tl.VDE- 
lERinNTD 

3 

31 

1 

1 

1 

1 

1 


etc., increasing out of all proportion the difficulties encoirntered in establishing 
useful bladder function. 

Our e.xperience with paraplegic patients leads us to think that a criticaHactoi 
in the re-establishment of vesical function is the absence of infection. > 
drainage” and other forms of bladder inlgation serve to minimize infection } 
their mechanical cleansing action, and are therefore extremely' useful. Houorer, 
no evidence has been adumnced that tidal drainage has any' particular riitue 
other than local cleansing of the bladder reservoir. This conclusion has ecn 
reached after repeated observations of spinal patients (approximately' 700) m a 
’\Tterans Administration hospital over a period of more than 3 y'ears. 

It is apparent that the great majority' of these patients will not acuere a 
useful bladder unless and until some procedure reducing urethral resistance ^ 
carried out. C. E. Thompson, following the suggestion of Bors, obtaine 
success in temporarily' re-establishing bladder function by' blocking the pu en ^ 
nerves, which, of course, paraly'zes the e.xternal urinary sphincter mec * 
hloreover, he achieved essentially' the same degree of success by' alco ro in 
tion into the subarachnoid space of the isolated cord segment. j„.e 

tempted the same thing by' diruding the sacral roots, with resu ts u nc^i 
commensm-ate with the unphysiological basis of the procedure. Re 
made here to the small spastic bladder, with spasm of the louei J 

usually associated with an incomplete cord lesion. The capacity' o i 
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Table 2 


c = complete 
i = incomplete 


! 

CASE j 

1 

LEVEL or LESIOM OR DISEASE 

2CUiIBER or 
KESECTIOXS 

UOKXnS SIN'CE 
LAST 

SESECTIOX 

XJRINARY 

RESIDUAL 

CONTROL 

M.X. 

G.M. 

T6 i 

T4 c 

1 

1 

1 

1 

3 

1 

1 

1 

1 

34 

3 

3 

3 

31 

2 

3 

31 

26 

o o o 

Good 

Good 

Good 

A.U.H. 

T6 c 

0 

Good 

M.S. 

C.R.H. 

F.W. 

O.IV. 

F.R. 

R.D. 

TIO c 

T7 c 

L3 i 

T4 c 

LI c 

Til c 

0 

0 

60 

0 

0 

Perfect 

Good 

Good 

Perfect 

Perfect 

J.Z. 

TIO c 

1 

30 

0 

Good 

M.O. 

T9 c 

1 

34 

0 

Perfect 

J.F. 

T9 c 

1 

23 

0 

Good 

C.M. 

T12 c 

1 

14 

0 

Good 

I.C.i 

TIO c 

1 

29 

Complete 


N.V. 

T4 c 

2 

27 

0 

Poor 

P.H.5 

{ Til c 

4 

IS 

0 

Good 

J.L. 

j To c 

1 

39 

0 

Good 

C.S. 

TIO c 

1 

34 

0 

Good 

P.W.i 

To c 

1 

3 

425 


J.K.» 

C6 i 

1 

3 

0 

Good 

IV.L.W. 

i T2 c 

2 

29 

0 

Good 

F.H.D. 

1 T12 c 

1 

32 

0 

Perfect 

J.H.S. 

! Til c 

2 

33 

0 

Good 

L.T. 

T3 i 

1 

34 

0 

Perfect 

E.W. 

' T2 i 

1 

34 

0 

Good 

D.H.W. 

! LI i 

1 

23 

0 

Good 

W'.H.H. 

■ Til i 

1 

32 

0 

Good 

G.W.S. 

! To c 

i 1 

35 

0 

Good 

I.E.D. 

j T12 c 

1 

2S 

15 

Perfect 

R.E.D,^ 

! Cerebral 

! 1 

34 

0 

Poor 

P.F. 

; Til c 

! 1 

34 

100 

Good 

G.P.B. 

Til c 

i 1 

26 

0 

Perfect 

J.L.B. 

' Juvenile tabes 

1 

IS 

0 

Perfect 

C.S. 

T4 c 

' 3 

26 

0 

Good 

R.J. 

T4 i 

1 

40 

0 

Perfect 

C.L.B, 

Ll i 

1 

29 

0 

Good 

H.C.P. 

To i 

1 1 

37 

0 

Good 

H.D.W. 

Hypotonic bladder, 

; 1 

9 

0 

Perfect 


etiology undeter 

mined 





A.R. 

Parkinson’s disease 

; 1 

9 

0 

Perfect 


* Refused further resection, 

- Has been unable to empty bladder since spinal tractotomy for “pain” 16 months 
after resection. 

’ Hied on OR table during chordotomy for “spasticity” three months after transurethral 
resection. 

* Gunshot wound. 
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bladder, frequently less than 100 cc, maj’- sometimes be increased to satisfactorj' 
proportions bj^ sacral neurotom}'', thereby permitting the performance of a moie 
definitive procedure to re-establish useful bladder function. In our opinion, situa¬ 
tions such as this exhaust the indications for sacral neurotomy in the treatment 
of the neurogenic bladder. 

The group of spinal patients we have observed presented every degiee of 
urinary tract infection, and the majoritj'' were complicated b}' large pressure 
sores and urinary calculi. Most had had multiple operations, such as laminec¬ 
tomy, rhizotomy, nephrolithotom}'’, nephrectomj’’, suprapubic c 3 'stostom 3 ', etc. 
Of this group, some 60 were treated b}’' transurethral resection, selection of cases 
being made solel}^ on this basis: a bladder capacit}'' of at least 150 cc, with a per¬ 
sistent urinary residual larger than 60 cc, in individuals able to withstand resec¬ 
tion. The residual in most was complete: the bladder capacit}' and the residual 
urine were equal or approximate!}'' so. Thirty-nine of these have been adequatel}' 
obserrmd. The remainder could not be satisfactorily followed and will not be 
reported. One patient died 12 hours after operation from uncontrollable hemor- 


Table 3 


TOTAL CASES j 

NO RESIDUAL 

RESmVAJ. too 
cc OR LESS 

RESIDUAL 100 
CC. OR MORE 

CONTROL GOOD 
OR PERTECT , 

CONTROL POOR 

tI\SATISF4C- 

TORV \o:m\c 

39 1 

34 , 

3 

2 1 

1 

35 1 

2 

2 


rhage. The patients were all male adults, ranging in age from 19 to 55. Duration 
of iujui’}'' prior to operation varied from a few months to several years. Thirty- 
five were cases of spinal paraplegia, and 4 were cases of hypotonic urinary bla 
der from other causes. Table 1 shows the lesion lerml or disease, table 2 shou s 
the results in some detail, and table 3 shows the consolidated results. The num¬ 
bers are too small to be significantly expressed in percentages. As used in t ns 
paper, control is “perfect” when urine is voided at voluntary intervals, vith no 


urinary leakage between these inten''als. It is “good” when urine is 


voided at 


approximately voluntary intervals, but there may be leakage when 
activity, such as getting in and out of bed, is undertaken with a full bla ei, 
or there may be short involuntary spurts of urine under a variety of other con 
ditions. Control is “poor” when an external device must be worn at all times 
maintain dry clothing. 

Our experiences seem to indicate that the subject for transurethial ^ 

should be operated upon as soon as maximum refle.x activity returns, us 
within 2 to 6 weeks. Meanwhile the patient is given every oppoitumt} 
velop spontaneous micturition, utilizing all the extraneous aids, suer as 
irrigation, various bodily postions, compression of the bladder by 
abdominal muscles, warm enemas, etc. These measures usually fail, u m 
casional success makes the effort 'ivorthwhile. After transurethral lesec 
been adequately performed nearly all patients can void with little oi no i 
urine, and the majority have good urinai}'' control. 
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SOmART AXD COXCLESIOXS 

Thirt 3 '-nine cases of neui'Ogenic bladder treated by transurethral resection 
have been followed for periods ranging from 3 months to more than 3 years. 
The results in this and other series justify serious consideration of emplomng 
this procedm-e to re-establish useful bladder function when this function has 
been lost in adults as a result of a central nervous s>'stem lesion. The lesion level 
has no apparent influence upon the ultimate outcome after transurethral resec¬ 
tion. 

166 X. Bellevue at Poplar (F.M.J.) 

74 Xorih St., Pittsfield, Mass. (.I.LJi.) 
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SIMPLE CYSTECTOjMY AND SEGMENTAL RESECTION FOR 
CANCER OF THE BLADDER 


HUGH J. JEWETT 

From the James Buchanan Brady Urological Institute, Johns Hopkins Hospital, 

Baltimore, Md. 

The position that any t 3 '’pe of treatment -will ultimate!occupy in the manage¬ 
ment of infiltrating cancer of the bladder will depend on two factors: its range of 
efficaej^, and a comparison of this range with that of other procedures. The limita¬ 
tions of each method can be determined onh^ after the tumors so treated have 
been rigidly classified in regard to their physical extent as well as their degree of 
cellular differentiation. The cellular appearance indicates roughly the speed of 



Fig. 1 


the tumor. Its degree of mfiltration, or extent, however, is governed by the com¬ 
bination of its speed and its age, and possibly also by the resistance of the host. 
Since the age of the tumor bears no constant relationship to the duration of 
sjTOptoms it rarely is known with certainty, and anj’’ estimation of extent which 
i.« based on cellular appearance alone is apt to be unreliable. 

Forty-nine patients with infiltrating cancer of the bladder were subjected to 
simple cj'stectomy prior to June 1, 1947 and survived operation (fig. 1)- 
(18 per cent) hv^ed 5 to 10 years without evidence of tumor, but all have suffere 
renal damage of var 3 ang degree; 32 (65 per cent) died with cancer, and 8 (16 per 
cent) died within 5 years of conditions other than cancer. Each of these 8 paticn s, 
however, died of a urological complication. In 39 cases the tumor had infiltra e 
more than hahway through the muscularis of the bladder wall. Foui o t lese 
patients (10 per cent) lived over 5 jmars without cancer; 29 (/5 per cent) le 
vdth cancer, and 6 (15 per cent) died within 5 .years of other causes. There ver 
10 cases in which infiltration had not reached the halfway le^ml in the muscu an 
Five of these patients (50 per cent) were free of tumor after 5 J'eais, tnee 
per cent) died of cancer, and 2 (20 per cent) died within 5 jmars of other cau.se 

Read at annual meeting, American Urological iVssociation, Atlantic Citj, A. Ji 
26, 1952. 
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The results in a comparable series of 46 cases of infiltrating cancer subjected 
to segmental resection prior to June 1, 1947 indicate that cj^stectomj’^ maj^ be 
preferable when the tumor is deeply infiltrating, but less efficacious when it is 
superficial (fig. 2). Four of 39 patients (10 per cent) with deeply infiltrating 
tumors were alive and apparently free of vesical cancer 5 3 fears or longer after 



Table 1. Deep group, 60 eases. Patients dying, or living, with tumors 



1 C\ST^CTOM\ 

1 

SEGMENTAL RESECTION 

Under 1 jt. 

14 

15 

1-2 years 

11 

12 

2-3 years 

3 

4 

3—1 years 

1 (adenocarcinoma) 

0 

Total 

i 29 

1 

31 


Table 2. Dceptij infiltiating tumors 



ClSTECTOM\ 

SEGMi:\T\L 

No of Cases 

Histopathologj' 1 

No of Cases 

Histopathology 

5-year sur¬ 

vivors 

4 (of 39) j 

Mod diff. pap. 1 
Mod diff epid. 2 
Undiff. ca 1 

1 (of 34) 

1 

SI diff. pap. 1 

Highly malignant 1 

Highly malignant 3 


cj-stectomj', as compared with one of 34 patients (3 per cent) undergoing seg¬ 
mental resection. On the other hand, five of 10 patients (50 per cent) with super¬ 
ficially infiltrating tumors lived 5 j-ears or longer without recurrence after C3’stec- 
tomy, as compared with ten of 12 patients (83 percent) subjected to segmental 
resection. Theie are two reasons for the better survival rate in the latter group: 
Renal damage is le.ss likely to ensue, and the possibility of implantation of cancer 





622 


HUGH J. JE^VETT 


cells is considered and guarded against to the extent of the operator’s ability. 
Spillage is not usually'^ anticipated in cystectomy, and therefore if a friable blad- 


Table 3 


DEPTH OF 
INFILTRATION* 

LOCATION* IN 
BLADDER 

CVSTECTOMY 

SEGMENTAL RESECTION’ 

Superficial 

Deep 

Inferior part 
Superior part 
Inferior part 
Superior part 

9 (Highb' malignant 3) 

1 (Highly malignant) 

29 (Highlj' malignant 20) 

10 (Highlj' malignant 7) 

3 (All highly malignant) 

9 (Highly malignant 3) 

12 (All highly malignant) 
22 (Highly malignant 21) 


Highly malignant 
Undifferentiated carcinoma 
Slightli' differentiated epidermoid 
Moderatel 3 ' differentiated epidermoid 
Slightly differentiated papillar}’^ (transitional cell) 


Table 4. Superficially infiltrating tumors 


SERIES CLOSED 
JUN-E 1 

P.O. PERIOD OF 
OBSERVATION 

CYSTECTOMY 

SEOSIE-STAI. 

Total Cases 

Sun'ivors free of 
bladder cancer 

Total Cases 

Sun'ivors free of 
bladder cancer 


years 





1947 

5 

10 

5 

12 

10 

1946 

6 

10 

4 

10 

9 

1945 

7 

s 

3 

9 

8 

1944 

8 

6 

3 

7 

6 

1943 

9 

4 

2 

5 

4 

1942 

10 

4 

1 

4 


1941 

11 

1 

0 

3 



Table 5. Superficially infiltrating tumors 


CYSTZCTOitY 

SEGMENTAL 

No. of Cases 

Histopathologj' 

No. of Cases 

Histopathoioff>' 

-j 

5-year sur- i 

vivors 1 

5 (of 10) 

Well diff. pap. 1 
hlod. diff. pap. 3 

SI. diff. pap. 1 

Highljr malignant 1 

10 (of 12) 

! 

Well diff. pap- ^ 
Mod. diff. pap. 3 
SI. diff. pap. 1 

Mod. diff. epid. - 
SI. diff. epid. 2 

Undiff. ca. ^ 

Highly malignant 6 


der should be torn, or vesical contents expelled through the opened ure 
the prostatic apex, pehdc implantation of cancer cells maj^ occur. 

Of 60 patients rvith deeply infiltrating tumors who died vi r ,vas 

at the last report were known to have recurrence or metastasis, on 
believed to be free of recurrence for as long as 3 years (table 
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group of 73 deeplj' infiltrating tumors there were 5 patients who lived 5 years 
or longer without cancer; four following cj'stectomy, and one after segmental 
resection (table 2). Four of these 5 tumors were highly malignant. 

In the cvstectom 3 ' series 38 tumors involved the lower part of the bladder, 
base, trigone, vesical neck, as compared \vith 11 tumors occupj-ing higher loca¬ 
tions (table 3). In the segmental resection series this ratio was reversed, 15 
tumors occurring in the lower part and thirtj'-one in the upper. Segmental re¬ 
section in the case of a low-hring tumor usuallj' requires re-implantation of one 
or both ureters and removal of all or part of the vesical neck when it is involved. 
Closure maj* be easih* accomplished b\' anastomosing the wideh’ mobilized 
verte.x to the remains of the prostate. 

In the total group of 22 patients ndth superficialh' infiltrating tumors treated 
either bj' c\-stectomj' or segmental resection, some of the surrivors have been 
observed over a period of 11 3 'ears (table 4). In the cj-stectom.v series the smn-i^-al 
rate remains at about 50 per cent each j'ear after the fifth for as long as 9 j-ears. 
The oldest sinvivor has hved 103^ j’ears, apparenth' free of tumor but with 
considerable renal damage. The survival rate following segmental resection is 
much better, and 2 of 3 patients nith infiltrating cancer are apparent!}' well 
after 11 j-ears. Fm^thermore, 6 of these 10 patients sur^■i^•ing segmental resection 
had highl.v malignant tumors (table 5). Resection, however, usuall}' is not the 
procedure of choice when the tumor has a verj' large circmnference or poorlj^ 
defined margins, or when it lies close to the vesical orifice in the female. iMulti- 
plicit}' maj’ be another contra-indication. 

SEjnLVRY AXD COXCLCSIOXS 

The results 5 j’ears or longer after simple cj'stectomj' in 49 cases of infiltrating 
cancer have been compared ^vith those obtained bj' segmental resection in a 
smular group of 46 cases. Cj'stectomj' prorided a somewhat higher surmval 
rate than segmental resection when the tumor was deeplj' infiltrating, and a 
somewhat lower survival rate when it was superficial!}' infiltrating, regardless of 
its cellular appearance. Urological complications, usually renal, could be demon¬ 
strated in nearly all patients 5 years after uretero-intestinal anastomosis. 

Proof of the superiority of radical cystectomy, with or without exenteration, 
rriU depend largely on the results 5 years or more after operation in cases with 
microscopic evidence of metastases in the Ij-mph nodes. 
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LOCAL ANESTHESIA IN THE MALE URETHRA 
JOSEPH C. HAA'WARD, LOUIS M. ORR axd HENRY F. LaGUETTD 

Anesthesia of the male urethra, during cj^stoscopic examinations, is a problem 
with which every urologist is concerned. Numerous local anesthetic agents have 
been used and in most instances there has remained much room for improve¬ 
ment. Failure of sufficient anesthesia and untoward side reactions are the princi¬ 
pal objections. It is the purpose of this brief article to present a method of local 
anesthesia in the male urethra during c 3 'stoscopic examination, which has 
prov^ed most satisfactory over a period of 3 mars. 


A 



3 



Fig. I. Bransford-Lewis pill depositor introduced demonstrating tablets being properl) 
placed in urethra. 

Four per cent metycaine solution is instilled into the anterior urethra 
lowed to remain 4 or 5 minutes, following which three yi gr. met 3 maine ta e .. 
are placed in the posterior urethra and after a period of 3 to 5 minutes an^s^ 
thesia of the entire urethra is realized. The tablets are placed in the ^ 

urethra b 3 '- means of a Bransford-Lewis pill depositor (fig. 1) find caie is 
to be sure that the tip of the instrument is well within the posteiior me 
(fig. 2). The patient will still feel a sensation of pressure in the 
introduction of the C3’^stoscope and the sensation is comparable to a num 
the area invohmd, somewhat similar to that e.xperienced in a spina 
This subjective reaction to the anesthesia is possible as one of the au 
perienced such an examination wffien this t3T3e of anesthetic vas use . 

During the past 6 3 mars, only a rare untoward reaction has 
were due to an apparent allerg 3 ’- to the 4 per cent metycaine so 
into the anterior urethi’a. On no occasion has instillation of t le a e 
posterior urethra precipitated undesirable reaction. We gj.;jjjjjion of 

4 per cent met 3 maine solution in the anterior urethra, follow e 3 ' 


Accepted for publication November 4, 1952. j- , 

* These are prepared by Eli Lilly and Company, Indianapolis, 
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Fig. 2. Bransford-Lewis pill depositor 
A—Assembled 

B—Dissembled shoiring component parts. 

metycaine tablets iu the posterior urethra, is a safe effective means of securing 
anesthesia of the male urethra for cystoscopic e.xaminations. 

llO'i Medico-Denial Bldg., San Diego 1, Calif. (./. C. H.) 

1300 Kidd rice., Orlando, Fla. (L. il. 0.) 

54 Seventh St., Atlanta 5, Ga. {H. F. LaG.) 
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PAINLESS DILATATION OF URETHRAL MEATAL STRICTURES 
FOLLOWING TRANSURETHRAL PROSTATIC RESECTION 

RALPH R. LANDES 

Despite liberal meatotomy, about every fifth patient ■\vho undergoes trans¬ 
urethral resection of the prostate is found to have a greater or lesser meatal 
stricture at the time of his first postoperative visit. Some of these are mild, soft 
and easily dilatable. Others are severe to the point of complete obstruction, 
indurated and resistant. Passage of sounds in the latter is extremely painful, 
and is not made less so by topical anesthetic agents. The pain is so intense that 
the patient is most loath to have the procedure repeated at proper intervals 
and the doctor is reluctant to carry the dilatation to the proper caliber and 
repeat it often enough to maintain it. Since meatal stricture is a very common 
cause of persistant post-i'esection pyuria and d 3 ’^suria, it is most important to 
remedy it. 

I have found it possible to make the procedure almost as completely painless 
as though it were done under general anesthesia by simply injecting from 2-3 
cc of 2 per cent procaine through a fine hj^podermic needle into the ven la 
angle of the meatus. The mucosa just inside of the meatus is pierced and t le 
procaine is injected as the needle is advanced for two or three millimeteis. i o 
other points need be injected either because of the dispersal of the procaine or 
because of the distribution of the sensory nerves. After waiting about one 
minute the densest stricture can be dilated as far as one cares to carry it ‘ 
out the slightest discomfort to the patient. . 

The number of patients seen with meatal strictures who have ha 'Cir 
prostates resected at distant clinics makes it pertinent to urge that such pa len 
be informed of the need for postoperative urethral calibration. 

745 Main Si., Danville, Va. 

Accepted for publication December 8, 1952. 
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EFFECT OF AGE UPON GLUTAMINE SYNTHESIS AND GLUTAMINE 
AMIDE EXCHANGE OF HAT LD’HR, KIDNEY AND TESTIS 


JOHN M. REINER and PERRY B. HUDSON 

From the Dcpartmenls of Urology and of Biochemislry and the Insliiute of Cancer Research, 
College of Physicians and Surgeons, Columbia University, New York, A. I . 

Investigations of cancer have quite reasonably included studies of tissue 
changes which occur with age. Within recent years, much of this effort has begun 
to center upon dynamic aspects—the enzymology and metabolism of the tissues 
at various ages.* 

With few exceptions, the published work has dealt with catabolic enzymes.- 
This is perhaps due to the fact that much is known of catabolism, whereas little 
is yet understood of those enzjrmes which promote the synthesis rather than the 
breakdown of important organic substances. 

The present report is an initial survey of an attempt to detect alterations with 
age in the ability of rat tissues to synthesize glutamine and to promote glutamine 
exchange. This work, as well as similar studies still in progress, is based upon a 
simple hypothesis. It seems reasonable to assume that for a tissue to become 
cancerous it must manufacture more protein. In order to produce more protein, 
the enzymatic synthesis of protein by the tissue must be accelerated. Such 
increased enzymatic synthesis in cancer—or decreased with senescence—should 
be detectable by assays of the involved tissues. 

This hypothesis has led to temporarily unanswerable questions. What, for 
example, are the important steps in protein synthesis by animal tissues, and how 
may they be measured? Although no definite answer to either question will 
be provided within the content of this report, the reasons for the selection of 
glutamine synthesis and amide exchange as indices of protein synthetic activity 
will be reviewed briefly. 

Most investigators agree that proteins are synthesized from amino acids in 
a stepwise fashion. The fundamental reaction in protein synthesis is therefore 
probably the formation of the peptide link between two amino acids; 


R—CHNH, - COOH + NH^—CHR'—COOH 
R—CHXH, - CONHCHR'COOH + H.O 


This may be compared to the equation for the synthesis of glutamine; 

COOH—CHNHj—fCHo)^—COOH + NH^ 

COOHCHNH^fCHO-—CONHo + H.O 
This reaction, described by Speck’ and by Elliott,■* is of particular interest 
because adenosine triphosphate (ATP) is required, and in fact enters stoiehio- 


Tins resparoii was supported in part by a research grant (C-1G39) from the Nntioml 
Cancer Ins . utc, of tl.e.National Institutes of Health, Public Health Ser^ief 
Accepted for public.ation July 30, 1952. '-^crvito. 

= Problems of Ageing. Baltimore; IVilliams & tVilkins, 1912. 

‘miner, J. M.; J. Gerontol., 2: 315-320, 1947. 

.Speck, ,J J. : J Biol. Clicm., 179; 1405-1426, 1949. 

Elhott, \\ . H.; Nature, 161; 128, 1948. 
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metricallj'’, so that one high-energy phosphate bond is consumed for ever}' pep¬ 
tide bond formed. The participation of ATP increases the significance of the 
analogy between amide and peptide synthesis. The necessity for an energj’ supply 
for protein synthesis was made thermodynamically obvious by Borsook* and 
chemical!}' obvious by numerous experiments on the incorporation of labelled 
amino acids into proteins.® In these investigations, 2,4-dinitrophenol, well known 
as an inhibitor of phosphorylation,^ was found to inhibit protein synthesis. 
Parenthetical]}', it is of interest to note that the interesting properties of dinitro- 
phenol were first demonstrated by Krahl and Clowes in studies on the inhibition 
of embryonic development,® and subsequently by Reiner® on adaptive enzyme 
formation. 

Glutamine synthesis may be a model for the formation of all peptide bonds, 
as w'ell as important in its own right. However, there is another reaction involving 
glutamine w'hich illustrates a second interesting possibility. This reaction, dis¬ 
covered by Stumpf*® and by Grossowicz et al.," appears to involve the e.\'change 
of free ammonia for the amide grouping of glutamine. Thus, labelling the free 
nitrogen wuth an asteidsk to clarify the exchange, the reaction may be wTitten: 

R—CONHo -1- N*H3 RC0N*H2 -f NHj. 

This may be compared with an attractive hypothesis for the mode of forma¬ 
tion of the peptide bond in the synthesis of protein: 

R—CHNH 2 —CONHo -f HoN*—CHR'—COOH 

R—CHNHo—CO-N*H—CHR'—COOH -t- NH 3 . 

According to such an h}'pothesis, the key intermediate is the amide of an ammo 
acid, which might be formed with the aid of high-energy phosphate in the same 
way that glutamine is formed. This idea is implicit in much recent work, but 
has not been very clearly formulated.*-’ 


MATERIALS AND METHODS 

Because of their importance in the common parenchymatous degeneiative 
diseases which are characteristic of senescence, the liver, kidney', and testis vere 
selected for initial studies of activity in glutamine synthesis and amide exchange. 
White albino rats of the Sprague-Dawley strain were used. Normal rats of ^mnous 
ages were sacrificed by decapitation and the tissues were immediately iemo|e 
and prepared for assay. Homogenates were made in a modification of the ° 
Elvehjem glass homogenize!’ using a tight-fitting Incite pestle. Five parts 0 


5 Boisook, H. and Dubnoff, J. N.: J. Biol. Chem., 132: 307, 1940. „ . j 

® Bersook, H., Deasj-, C. L., Haagen-Smith, A. J., Keighlej', G. and Ho 

Biol. Chem., 179: 689-704, 1949. „ 

' Loomis, W. F. and Lipmann, F.: J. Biol. Chem., 173: S 0 /-S 08 , 1948. 

6 Kiahl, M. E. and Clowes, G. H. A.: J. Gen. Physiol., 20: 1/3-184, 1936. 

® Reiner, J. M.: Proe. Soc. Exp. Biol. Med., 63: 81-84, 1946. 

'» Stumpf, P. K. and Loomis, W. D.: Arch. Biochem., 25: -151-4^3, IJ^ 111-125, 

11 Grossowicz, N., Wainfan, E., Borek, E. and Waelsch, H.: J. Biol. Chem., ^ 

Johnston, R. B., Mycek, iM. J. and Fruton, J. S.: J. Biol. Cl'em., 185 : 629-641, 1950. 
11 Hanes, C. C., Hird, F. J. R. and Isherwood, F. A.: Nature, 166. luw. 

11 Wale\’, S. G. and Watson, J.: Nature, 167: 360, 1951. 
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M KCl containing 0.01 M potassium bicarbonate n’ere added per gram wet 
weight of tissue. The period of homogenization was three minutes at about 4000 
r.p.m. 

From these homogenates, two types of preparation were made; 

1) “Solubilized” homogenates; Our early experiments on glutamine synthesis 
with whole homogenates in these laboratories gave low levels of activity as com¬ 
pared to values obtained from extracts of acetone-dried preparations. It there¬ 
fore seemed plausible to apply the method of Kun*® for solubilizing mitochondria 
with the aid of butjd alcohol, on the supposition that the access of enz 3 Tne to 
substrate was being denied bj’ stmctural factors still intact in the crude homo¬ 
genate. 

2) Ultracentiifugal supernatants; Subsequent experiments, the details of which 
will be given later in tliis communication, showed that all of the enzj-matic 
actiritj' remained in the supernatant after prolonged high-speed centrifugation 
of the original homogenates. Treatment of these active supernatants rvith butanol 
either decreased activitr^ or produced no change, suggesting that the enlrance- 
ment of enzjnnatic actirntj' bj- the butanol treatment of the whole homogenate 
was due to denaturation of an inhibitor. Endence of the presence of such an 
inhibitor nill be presented. 

The assays were performed according to Speck® and Stumpf,^“ using hj'dro.xjd- 
amine instead of ammonia in order to take advantage of the convenience and 
sensitivit}- offered bj' the color reaction of ferric ions with hj’droxamic acids. 

A standard of acethydroxamic acid prepared from acetamide bj* the method 
of Lipmann was used."® 

The incubation mixtures, usualb' containing 0.2 cc of the tissue preparations 
in a total voliune of 2.0 ec, were maintained at 37°C for 30 minutes. 


HESTJETS 


The variations with age of enzjnnatic glutamine sj-nthesis and glutamine 
exchange rates of rat li^■er, kidney', and testis are summarized in figs. 1 and 2. 
Each value on the graphs represents the arithmetic mean of results obtained in 
six different animals in the age group. The unit of acti\'it 3 ' utilized here is equal 
to 1 micromole of glutamine sx’nthesized or exchanged per gram of fresh tissue 
per hour. 

Comparison of butanol extracts (fig. 1) with ultra centrifugal extracts (fig. 2) 
indicates that the latter are superior in the case of liver, especialh' with the tissues 
of 3 ’ounger animals, and most markedh' so in the S 3 ^nthesis of glutamine. IMore 
detailed studies on liver suggested some possible reasons for this result. 

Fractionation of the rat liver homogenates b 3 ’ differential centrifugation was 
performed in a Spinco preparative ultracentrifuge* using the t 3 -pe 40 rotor. All 
activit 3 - was recovered in the supernatant after centrifugation for 1 hour at 
^,000 r.p.m. (10.5,000 X g). In most instances, activity was actually increased. 
Thus in one experiment, glutamine s 3 'nthesis and e.xchange activnties of 114 

Specializwi Instruments Corporation, Belmont, Calif, 
wan, E.; Proc. Soc. Exp. Biol. .Med., 77:441-445, 1951 
Lipmium, 1. ami Tuttle, L. C.; J. Biol. Chem., 159 : 21, 1945. 
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and 244 units respectively in the homogenate rose to 130 and 300 units in the 
supernatant fraction. 

This sort of result suggests that some inhibitoiy component in the homogenate 
was removed by the centrifugation. Graphic illustration of this phenomenon is 
afforded by an experiment in which activity Avas determined on the homogenate, 
on the supernatant resulting from 5 minutes centrifugation at 17,500 r.p.m. 


GLUTAMINE SYNTHESIS In RAT LIVER 



Age in months 

Fig. 1. Synthesis of glutamine in rat liver homogenates treated with n-butanol, in 
micromoles per hour per gram fresh Aveight of tissue. Conditions as described in text. 


GLUTAMINE SYNTHESIS in RAT KIDNEY 
(After Butonol treatment) 

^100 
o 

<t 50i---.---- 

13 6 12 

Age in months 

Fig. 2. Synthesis of glutamine in rat kidney homogenates treated with n-butano , in 
micromoles per hour per gram fresh weight of tissue. Conditions as described m text. 

Table 1. Glutamine synthesis and exchange rates in centrifugal fractions of tcI Incr 



1 

SYNTHESIS 

EXCIL\NGE 

Homogenate 

45 

187 

First supernatant (20,000Xg) 

106 

292 

Final supernatant (105,000Xg} i 

133 1 

320 

(Activitj'' is e.xpressed in micromoles of glutamine per hour per gram of fresh tissue.) 



(20,000 X g), and on the supernatant from centrifugation at 40,000 i.p-m. 

(105,000 X g). . • I Id 

The first supernatant is presumably free of nuclei and mitochondria, but s lou^ 

contain the particles usually referred to as microsomes, tvhile the fina 
natant has been freed of these particulate elements. The data are summaiize 

in table 1. - .i • I siia- 

The Amriation of actiAuty Avith amount of tissue is far from lineai, a\ nc i 

gests that not all of the inhibitor has been remoAmd cA^en in the final supeina 
Such a result might also be observed AA’ith enzymes conforming to ceitam spe 
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kinds of kinetics when not completely saturated tvith substrate. However, the 
latter e-vplanation seems inapplicable to glutamine SA-nthesis- All substrates 
except ATP are used at saturation values, and further increase of ATP concen¬ 
tration. while increasing overall actmty. produced no increased tendency toward 
linearitv in the dilution curve. Accordingly, another rough fractionation was 
carried out by isoelectric precipitation. The centrifugal supernatant was titrated 
with 2 per cent acetic acid while maintained at 0"C inauice bath. The precipitates 
appearing at various intervals of decreasing pH values were collected by centrif- 
usation in the cold (Ivan Sorvall Company, Model S3-1A. about 7000 r.p.m. 


T.VBLE 2. Ghilar/tine simlhests and exchange rates in isodeciric precipitates 


Tssenos 

cc or r 2 -^crio?» 

STVTHjrsis 


Supernatant (I0.5.000Xg^ 

0.2 

1-3-3 

250 


0.1 

SO 

211 


o.a5 

46 

171 

pH 5.5 

0.2 

11 

59 


0.1 

s 

-3-3 


0.05 

6 

IS 

pH 5.0 

0.2 

5S 

212 


0.1 

29 

135 


0.05 

12 

S6 

pH 4.7 

0.2 

13 

57 


0.1 

6 

so 


0.05 

1 

IS 

T U3LE 3 Inhibttton of clntaininc 

sgnthesis bg fractions 

of rat lirer snpcrnatanl 



STVI2S5 

^3 

pH 5.5 


s 


5.0 


4o 




s 


5.5 -r 5.0 


30 


4.7 -r 5.0 


27 


4.7* Supernatant 


45 



* Tlus fraction is the final supernatant after the removal of all isoelectric precipitates. 


for 5 minutes at -I'C). Each precipitate was redissolved in the initial volume of 
KCl-IvHCO; used for the original homogenate. Table 2 presents a comparison 
of the dilution curves of a centrifugal fraction and three such precipitates pre¬ 
pared from it. 

It is likely that the increased tendency toward linearity in the dilution curves 
results from this fractionation. This supposition was confirmed by recombining 
the fractions and demonstrating partial uihibition of the most active fraction 
by each of the others. .A sample experiment is summarized in table 3. 

ntracemrifiigal extracts of kidney and testis do not show the superiority to 
butanol extracts which was manifest in the case of liver. Preliminan- e.vperim'ents 
vdth the differential ceiurifngation technique suggests that the sharp fracriona- 
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tion found in liver does not occur in these tissues; activity is not confined to the 
ultracentrifugal supernatant (figs. 3-12). This may mean that the enzjTiies 
proper]}'- belong in one of the particulate fractions and are partially extracted 
during homogenization, hloreover, the possible involvement of unknown co- 

GLUTAMINE SYNTHESIS inRATTESTIS 



Fig. 3. Synthesis of glutamine in rat testis homogenates treated with n-butanol, in 
micromoles per hour per gram fresh weight of tissue. Conditions as described in text. 


GLUTAMINE EXCHANGE IN 



GLUTAMINE EXCHANGE IN 



Age in monthe , 

Fig. 5. Amide exchange of glutamine in rat kidney' homogenates treated 'tc^. ’ 

in micromoles per hour per gram fresh weight of tissue. Conditions as descri 

factors in these reactions has not been ruled out except for a few negative 
ments with boiled juices in the case of liver; and the ultracentrifugal extiac s 
these tissues may^ be deficient in such factors, h'lore intensive studies on t le c^^^ 
factor requirements of glutamine synthesis and exchange are now leing co 
ducted, using more highly^ purified enzyme preparations. 
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glutamine exchange in RAT TESTIS 



Fig. 6- Amide exchange of glutamine in rat testis homogenates treated with n-hutanoi. 
in micromoles per hour per gram fresh weight of tissue. Conditions as described in text. 


GLUTAMINE SYNTHESIS in RAT LIVER 



Fig. 7. Synthesis of glutamine in rat liver homogenates after centrifugation for one hour 
at KXi.ClOOxg.in micromoles per hour per gram fresh weight of tissue. Conditions as described 
in text. 


GLUTAMINE SYNTHESIS in RAT KIDNEY 



Age in months 

Fig. of glutamine in rat kidney homocenates after centrifugation for one 

nour at lai.tiOOxg. m micromoles per hour per gram fresh weight of tissue. Conditions as 
uescnbed m toxt. ~ 


Discrssio.v 

This repon ha.? dealt only with glutaimne synthesis and amide exchange. It 
is admittedly exploratory in scope. For e.xample. sufficient knowledge of the sjm- 
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thesis of pentoses, nucleotides, and dinucleotides is now available to permit 
attempts at methods of assaj’' for such enzymatic activities in animal tissues. 

GLUTAMINE SYNTHESIS in RAT TESTIS 



Pig. 9. Sjmthesis of glutamine in rat testis homogenates after centrifugation for one 
hour at 105,000xg, in micromoles per hour per gram fresh weight of tissue. Conditions as 
described in text. 


GLUTAMINE EXCHANGE in RAT LIVER 



Fig. 10. Amide exchange of glutamine in rat liver homogenates ?^''^^'^'rondi- 
for one hour at 105,000.xg, in micromoles per hour per gram fresh weight of tissue, 
tions as described in text. 


GLUTAMINE EXCHANGE in RAT KIDNEY 



Age in months . 

. 11. Amide exchange of glutamine in rat kidney homogenates aftei Condi- 

3 hour at 105,0()0.xg, in micromoles per hour per gram fresh uoig 

\ ^ .1 r_ X_X 


Fig 

for one-,- 

tions as described in text 


The starting point in this investigation has therefore 
degree, arbitrarily. 

The comparison between the different age groups 


been selected, to a certain 
has been made essentially 
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on a basis of tissue wet weights. In the case of rat liver the results would not be 
appreciably altered if they were based upon dry weight of tissue mass. However, 
it is obHous that euzjTnatic actirity per cell would have greater physiological 
significance. In comparing normal uuth neoplastic issues, such a basis for ac- 
th-ity measurement would become mandatory. DesoxTuibosenucleic acid content 
has been shown to be fairly constant for the diploid ceils of an organism.'' 
Accordingly, Davidson has proposed determmation of DNA content for estimates 
of cell number in lieu of cumbersome cell count techniques.'^ 

The demonstrated presence of one or more inhibitors of glutamine symthesis 
and amide exchange is suggestive of regulatory function, particularly since these 
inhibitors are apparently associated rvith some of the proteins of the tissues. 
Instances of similar inhibitory phenoraeua have been reported.'® It is of course 
necessary to exclude inhibitions which are artifacts produced by the techniques 

GLUTAMINE EXCHANGE in RAT TESTIS 



Fig. 12. .Amide exchange of glutamine in rat testis homogenates after centrifugation for 
one hour at 10.5,000,\g, in micromoles per hour per gram fresh weight of tissue. Conditions 
as described in te.xt. 


used ill preparation of the tissue. This can be accomplished by purification of the 
inhibitor and studies of its properties. Such studies are now underway'. 

Aging is obviously' not the onh' phj'siological process which may affect rates 
of enzymatic synthesis. Prominent among the other likely' regulators of such 
reactions are the endocrine glands. Hormonal depletion and administration 
experiments are notv in progress. 

Experiences with these enzy'me sy'stems have emphasized some problems in 
tissue enzy'me assay's in general. The requisites for a valid and useful assay have 
been discussed by' Potter.®® These include linear variation of enzy'me actintv 
with tissue dilution and with time. The results reported here illustrate the diffi¬ 
culty' of establishing tins more nearly' ideal situation. Thus, when natural in¬ 
hibitors are present in tissues, attempts at compensation for inliibition by' using 


P-'Physiological Zoolog}', 23: 1G9-19S, 19.50. 

D.avidson, J >. and Leslie, J.: Xaturc, 165; 19, 1950. 

•« nilunr ‘v’o' Charp,afT, E..-J- BioJ. Chem., 180: 727-740, 1949. 
I oner, \ . it.: In .tdvanccs in Enzymology, 4 : 201-256, 1044. 
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high dilution of tissue maj'’ prove fruitless. Under such conditions fractionation 
designed to separate enzjune from inhibitor may succeed. It leads, however, to 
a preparation remote from the starting tissue material. Whether or not the 
active fraction then represents all of the enzyme activity initially present in the 
untreated tissue seems to be unanswerable. Such preparations may nevertheless 
prove useful on a purety comparative basis, provided all conditions of prepara¬ 
tion and fractionation are carefull}’' standardized. 

SUMiMARY 

The variations with age in glutamine synthesis and amide e.xchange in certain 
tissues of the albino rat have been ascertained. 

A natural inhibitor of these reactions has been encountered. 

Limitations of the assay methods utilized have been delineated. 
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THE EPiOLOGIC BATTLE INJURY IN THE KOREAN CONFLICT 


H. B. HENKEL CAPT. MC 


Alo^t of tLc litcniture doiiliiis 'witli proWGnis of urolo^c battle injuiie^ba:; been 
published with emphasis on statistics with little emphasis on pictorial representa¬ 
tion. Because of the exigencies of the situation in this command, it has been a 
gratifying professional experience to have the opportunity' to work with and 
observe these seriously- wovmded urologic patients. This conflict has produced just 
as severe types of mologic wounds as others and in about the same proportions. 
No personal credit is assumed for this work by me as many medical officers have 
all had their turn at treatment of many of these cases in their chain of evacuation. 
However, usually the definitive urologic surgery was done here or in the United 
States. 

It is, therefore, the intention of this presentation to depict the various types of 
urologic wounds in a representative manner, rather then in a statistical sense; 
using well selected cases as typical of the areas involved and following their 
management from the time of initial traiuna to their final disposition. No at¬ 
tempt has been made to compile endless statistics relative to the munber of 
wotmds of the kidney, ureter, bladder or genitalia. This was thought impracticable 
because of the lack of availability of accurate statistics. By specific examples 
which are a tme picture of the over-aU problems, an effort has been made to 
show how these problems were met in the most forward imits. in the Mobile 
Army Surgical Hospitals OLASHs) and in the larger hospitals in the rear areas 
where the major definitive urologic surgery has been the predominating factor. 

Seven classes of urologic injury have been arbitrarily selected as indicating the 
most useful classification with the degree of damage to the involved organ as the 
determining factor: 

Class 1, 'Wounds of the kidney. 

Class II, Wounds of the kidney, meter or adjacent x-iscera: renal combina¬ 
tion wotmds. 

Class in. Wounds of the ureter. 

Class n . Wounds of the ureter and adjacent viscera; combined ureteral 
wounds. 


Class Y, Wounds of the bladder and 'or adjacent viscera: bladder combination 
wounds. 

Class n, B ounds of the urethra and external genitalia. 

Class ni. Wounds of the e.xiemal genitalia with penetration into the adja¬ 
cent rtscera of the pehis; combined genitalia wounds. 

The majority of urologic injuries in combat are not simple injury to isolated 
organs. With the e.xception of the e.xtemal genitalia, nature has hidden well 


annu.il meetioc. .\iaenc.'ui Urological -Association, .Atlaniie City, N. J. June 25, 

expressed to AH Hasliimoto. medic.-il artist of Tokvo Uitiver- 
i Cl ■ excellent concept oi the material and anatomic dr-an-incs made thb'naner t>os 

S.ble Also to Mr Cdenro.i Stem, medical photographer of the General I ab^ato-v' 
tok>o, Japan. lor his photo 2 T.aphic contributions. --iitrai i.ai)orato. \, 
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within the confines of the bodj'- the other \htalgenito-urinaiy apparatus. The vast 
majority of urologic injuries are complicated by thoracic, abdominal or pelvic 
injuries. The latency in appearance of symptoms of urologic wounds is well known. 

hduch of the difficulty in the management of these wounds has been due to 
the extensive use of fragmentation missiles. In the eazdier phases of the conflict 
there was a predominance of isolated missile wounds from small arms fire but 
in the later periods there has been a sharp increase in the numbers of those 
wounded from fragmentation of artillery and mortar shells. The extensive mutila¬ 
tion produced by high velocitj’- fragments is well known and the degree of damage 
is directly dependent, not only on the size of the missile, but the speed with 
which it is driven through the tissue. It is this mutilation that presents the uro¬ 
logic surgeon with his most trying times. 

Probably, more than any one factor, the rapid evacuation of the wounded has 
aided the surgeon in the maintaining of low mortality and morbidity statistics. 
The extensive use of the helicopter in this conflict has been a big stride forward 
in the procedures of evacuation since the days of World War 11. All of the pa¬ 
tients in these representative cases, received their initial surgery in the Mobile 
Army Surgical Hospitals withm a few hours after initial trauma. It must be 
remembered that these wounded are in the j'-ounger age groups with bodies that 
are better conditioned to withstand the insult of trauma, hemorrhage and shock. 
In all probability it is the rapid evacuation; the extensive use of the antibiotics 
and the use of plasma and whole blood, in even the most forward units that is 
responsible for the saving of more lives than the surgeon’s scalpel. 

Each of these cases was selected as worthy of demonstrating problems as 
representative of their particular class of injury. The}" are by no means the so e 
representative of their class of injury but are multiplied many times in reality. 

RENAL INJURY 

In dealing with injuries to the kidney" the question of the degree of damage is 
the paramount issue. An organ with the rich blood supply of the kidney and 
its vital function, particularly" when either is in jeopardy", must of a certainty e 
viewed with more than a jaundiced ey"e. Urography", either retrograde oi excre 
tory", is the only" way" short of actual exploration to determine serious lena 

damage. I have respect for the possibility" of introducing infection from letrogm e 

studies but prefer the method as the one of choice because of the availabi i y 
it; the clarity" of the radiographs, the rapidity" with which it can be done, 
opportunity to inspect the lower urinaiy tract and the elimination of the po-si 
bility that the injured kidney" may" not be able to excrete the intravenous 
E.xperience has taught that the calculated risk is less in favor of the 
ment of infection than the disastrous results of unrecognized renal 
Case 1 is an excellent example of the latency" in appearance of urologic signs su 
cieiit for investigation. iMany" times the condition of the wounded, at the 
the initial surgery", is so precarious that the replacement of blood loss an 
checking of hemorrhage are all that can be done. 

Case 1: This soldier was wounded by" a .30 cal. bullet and flown by m loo 
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within the confines of the body the other vital genito-urinary apparatus. The vast 
majority of urologic injuries are complicated by thoracic, abdominal or pelvic 
injuries. The latency in appearance of symptoms of urologic woundsis well known. 

Much of the difficulty in the management of these wounds ha.s been due to 
the extensive use of fragmentation missiles. In the earlier phases of the conflict 
there was a predominance of isolated missile wounds from small arms fire but 
in the later periods there has been a sharp increase in the numbers of those 
wounded from fragmentation of artillery and mortar shells. The extensive mutila¬ 
tion produced bj’' high velocit 3 ’’ fragments is well known and the degree of damage 
is directly dependent, not onlj'- on the size of the missile, but the speed with 
which it is driven through the tissue. It is this mutilation that presents the uro¬ 


logic surgeon with his most trying times. 

Probably, more than anj'' one factor, the rapid evacuation of the wounded has 
aided the surgeon in the maintaining of low mortality and morbidity statistics. 
The extensive use of the helicopter in this conflict has been a big stride fomar 
in the procedures of evacuation since the days of World ITar II. All of the pa¬ 
tients in these representative cases, received their initial surgerj" in the Mobile 
Army Surgical Hospitals within a few hours after initial trauma. It inust e 
remembered that these wounded are in the younger age groups with bodies t la 
are better conditioned to withstand the insult of trauma, hemorrhage and shoe 
In all probability it is the rapid evacuation; the extensive use of the antibiotics 
and the use of plasma and whole blood, in even the most forward units t la is 
responsible for the saving of more lives than the surgeon’s scalpel. 

Each of these cases was selected as worth}’’ of demonstrating piobleras as 
representative of their particular class of injury. They are by no means ^ 
representative of their class of injury but are multiplied man}’- times in lea i} • 


RENAL INJURY 


In dealing with injuries to the kidney the question of the degree of 
the paramount issue. An organ with the rich blood supply of the kidney an ' 
its vital function, particularly when either is in jeopardy, must of a ceitam 
viewed with more than a jaundiced eye. Urography, either retrograde or 
tory, is the only wa}" short of actual exploration to deterniine seiious 
damage. I have respect for the possibility of introducing infection from 
studies but prefer the method as the one of choice because of the aiai a 11 
it; the clarity of the radiographs, the rapidity with which it can be 
opportunity to inspect the lower urinary tract and the elimination o le 
bility that the injured kidney may not be able to excrete the iQp. 

Experience has taught that the calculated risk is less in favor o ^rha^e. 

merit of infection than the disastrous results of unrecognized rena leinor 
Case 1 is an excellent example of the latency in appearance of f of 

cient for investigation. Many times the condition of the wounde , a 
the initial surgery, is so precarious that the replacement of b oo oss c 


checking of hemorrhage are all that can be done. 

Case 1: This soldier was wounded by a .30 cal. bullet 


and flown by helicopter 
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anatomic position of the ureter, access through a laparotomy incision is not 
always easy, especiaUy when there is little suspicion of ureteral injury. Unless 
there is urinarj' drainage from a flank wound or free urine present in the peritoneal 
cavity at laparotomy, most of these cases are latent with their presentation ot 
sjanptoms. 

Case 2; This soldier was wounded b}' multiple .30 cal. bullets penetrating the 
abdomen. Initial .surgery consisted of repair of the stomach ^^ith splenectomj 
and repair of the jejunum. Seven daj's later urinarj' drainage developed from 
the abdominal incision, and retograde pyelography revealed e.xtravasation in 
the upper one-third of the left ureter (figs. 3 and 4, .4). Repair done over a spluit- 



Fig. 3. A, schematic depiction of multiple penetrating Mounds of abdomen. Through 
and through perforation of stomach; rupture of spleen; perforation of jejunum. Initial 
shock deep. 

B, shoM-ing incomplete severance of upper third of left ureter which was unrecognized 
at time of initial surgery May 1.5, 1951. Injurj- to ureter due to bullet that previoush' had 
perforated jejunum. 

ing ureterostomy tube was successful (fig. 4, B). E.xeretorj' urogram done three 
months after the repair shows little stenosis and good renal function. Ureteral in¬ 
juries are among the most difficult to diagnose in the early stages when repair 
is most ea.silj' carried out; best results have been obtained when there was in¬ 
complete severance and when there was little elapsed time from the initial injurj'. 
Fortunate!}', ureteral injurj' alone is a rare condition. It usuaUj' accompanies 
serious damage to the surrounding ^dscera or the spinal column. 

The usual picture is one, as described in case 2, where there is urinarj' drainage 
from the abdominal or flank incisions daj's after the initial .■nirgerj'. If there is 
ob.struction with secondarj' hj'dronephrosis, there maj' be chills with fever and 
the presence of a mas« in the affected flank. In the earlj' stages retrograde studies 
are imperative and if the defect in the ureter is determined to be partial, manj' 
times the u^e of an indwelling ureteral catheter will allow the area to heal. 
Usually retrograde .studies are preceded bj' e.xcretorj' urograms but all of the 
case, .seen here have had retrograde .studies prior to .surgerj'. The length of 
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to a Mobile Army Surgical Hospital within 4 hours of initial injury. Laparotomy 
was done with repair of the bowel, splenectomy, left thoracentesis and a note 
was made that there was no serious damage to the left kidney (fig. 1, A, and B). 

While preparing for the trip to the States, he went into shock and had gross 
hematuria; after the shock was combated, immediate pyelography was done. 
This film is poor but there was considerable left retroperinteneal hematoma (fig. 
2). Immediate left nephrectomy'' was done and conrmlescence rvas uneventful. 
Retrograde studies were conclusive that serious damage existed. Had it been 
possible to do them earlier, perhaps within the first 24-48 hours of initial trauma, 
the kidney may have been repaired. Unfortunately'', the condition of the patient 
precluded anything but the saving of life. Once such severe damage to a kidney 
has existed for day's or rveeks, all attempts to repair the organ with such severe 
laceration, as described here, are doomed. 

The conservative management of renal injury has a definite role, especial y 
when the injury is not of the penetrating variety but due to concussion, blous or 
crushing; but when there has been penetration of the abdominal, thoracic or 
retroperitoneal cai'ities, then conservatism has been supplanted by' the nee or 
immediate investigation which could mean exploration. I do not hold that, as 
has been stated many times, “renal exploration is tantamount to nephrectomy. 
Of course, the major concern in most of these cases is the immediate tieatmen 
of shock. Once this has been stabilized then, if there is e.xtravasation of me rum 
from without the confines of the calyceal or pelvic portions of a kidney, ^ ® 
sibility becomes more imminent that exploration is needed, particulai y' 
is indication of hemorrhage, which may not alway’^s appear as total gross lema 
turia. The degree of extravasation, its extent and the general clmica 
the case, are the guideposts if exploration is needed. In any' case, it wou sc 
the wisest choice to err, if err it is, on the side of renal exploration ear y, 
a time w'hen the damage has a chance of being repaired w'ithout , 

than to be forced into a piece-meal nephrectomy' weeks later. U or 
this has occurred too many' times rvhen the conservative measures am 
Perhaps, in this respect, the time has come to make a fii'iner stan . y >' 
light of present day' training, and with all of the drugs available, shou 
fossae be considered with so much taboo? The abdomen is certainly no s ' ^ 

to rvell-meaning surgeons with much less indication than these pro P 
In the battle injury, as opposed to those cases seen in civil p ■ j,(,e 

dominance of penetrating wounds is far greater and it has been re 
here that the bleeding kidney' with urinary' extravasation is deserving o 
tion. 

UHETERAL INJURY 

As in cases of renal damage, the vast majority of iireteral ^Q,^eal 

companying damage to the adjacent viscera; in particular those o 
cavity, and those involving the verterbral column and spma co . 
other group of cases among urologic injuries that presents as ^ the 

Lrly diagnosis and has given such poor result with later surgery. Because 
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anatomic position of the m-eter, access through a laparotomy incision is not 
alwaj-s easj', especially when there is little suspicion of ureteral injuiy. Unless 
there is urinary drainage from a flank wound or free urine present m the perit oneal 
ca^-ity at laparotomy, most of these cases are latent ndth them presentation of 
sjTnptoms. 

Case 2: This soldier was wounded by multiple .30 cal. bullets penetrating the 
abdomen. Initial surgery consisted of repair of the stomach ndth splenectomy 
and repair of the jejummi. Seven dar-s later urinary drainage developed from 
the abdominal incision, and retograde pyelography rei'ealed e-xtravasation in 
the upper one-third of the left ureter (figs. 3 and 4, *4). Repair done over a spliut- 



B, showing incomplete severance of upper third of left ureter which was unrecognized 
at time of initial surgery May 15, 1951. Injury to ureter due to bullet that pre\-iously had 
perforated jejunum. 


ing ureterostomy tube was successful (fig. 4, B). Excretory urogram done three 
months after the repair shows little stenosis and good renal fimction. Ureteral in¬ 
juries are among the most difficult to diagnose in the early stages when repair 
is most easilt- carried out; best results have been obtained when there was in¬ 
complete severance and when there was little elapsed time from the initial mjmy. 
Fortunately, ureteral injuiy alone is a rare condition. It usually accompanies 
serious damage to the surrounding viscera or the spinal column. 

The usual picture is one, as described in case 2, where there is urinaiy drainage 
from the abdominal or flank incisions days after the initial surgen,'. If there is 
obstniction with secondaiy hydronephrosis, there may be chills rrith fever and 
the presence of a mass in the affected flank. In the early stages retrograde studies 
are imperative and if the defect in the ureter is determined to be partial, many 
times the use of an indwelling ureteral catheter will allow the area to heal. 
Usually retrograde studies are preceded by e.\cretory urograms but all of the 
cases seen here have had retrograde studies prior to surgeri'. The length of 
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elapsed time from the initial trauma to the time of discoverj’^ determines in large 
part the type of surgical procedure and its success. If it has been more than a 
few days, from the time of the initial wound to the time of discovery, then the 
chances of re-uniting the lumen of the ureter with proper healing taking place 
are poor indeed; particularlj’’ if there has been complete severance of the ureter. 

this time, there is too much peri-ureteral reaction for proper healing. The 
ureter has a wonderful tendencj’’ to find itself but no tissue will heal properh" 
with infection and necrotic tissue impeding the process. It is with partial separa- 




I 1 ^ 31 —— 

Fig. 4. A, excretory urogram done May 22, 1951 revealing e.xtravasation in 
of left ureter vith good function bilaterally. Retained bullet is present. B, excretorj 
gram done in October 1951 showing well healed anastomosis with good function. 


tions or rents of the ureter that more success can be expected. Sometimes t le 
insertion of an indwelling ureteral catheter from below will suffice; if not, then 
the defect can be repaired over an indwelling ureterostomy tube brought ou 
through the pehns of the kidnejL The method of repair has been kept simp e, 
using 000 or 00 chromic catgut and suturing the freshened margins in a 
verse manner over an indwelling ureterostom 5 '^ catheter that is l^rought to le 
outside through the flank, usualty through the lower caljoc, and an accompan} 
ing uephrostom 3 ^ is done. The tubes are left in place usuall}^ from 4 to 6 vee 'S, 
this is at variance with some of the published data on the withdrawal of ui eteros^ 
tomj^ tubes but has given the best results for this area. In case 2 the ureteios omj 
tube was left for approximatelj’^ 3 to 4 weeks when it slipped out; the en resu ^ 
in this case was gratif 3 dng. The postoperati^'e dilatations of the meter an 
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leaving of the ureterostom}' tube for prolonged periods of time are supposed to 
prevent as much as possible the formation of stricture. Wliether a stricture de¬ 
velops or not depends not only on technique and the elimination of as much 
infection as possible, but to a considerable degree on fate. The results obtained 
from ureteral anastomosis in these cases are parallel to those usually attained 
with pyeloplasty. Fortunately, ureteral injury is uncommon, e\'en m military 
urolog}', mainly because of its anatomical position, and when it does occur the 
mucosa has at least inherent propensities for regrowth but the healing in the 
muscular and adventitial layers is scar tissue per se, and therein is the cmx of 
the thing. 



Fig.o. .4, schematic representation showing penetrating, multiple fragmentation wounds 
of abdomen involving small bo^el, perforating bladder, and involving through and through, 
perforation of sigmoid. Initial shock apparently not great. First treatment delayed 36 hours. 

B, situation February 21, 1952, following transverse colostomy: Laparotomy revealed 
fistula between ileum, sigmoid and bladder with suprapubic fistula and small bowel obstruc¬ 
tion at site of previous resection. Also ileosigmoid. 

C, situation following surgery February 21, 1952. Fistula between bladder sigmoid and 
small bowel has been repaired. Resection of small bowel at site of obstruction and closure 
of ileosigmoid fistula. Bladder closed tightly suprapubically. 


BL.ADDER INJURIES 

Similar to those injuries of the kidne 3 ’- and ureter, bladder wounds are usually 
accompanied bj" trauma to the adjacent viscera, mainh^ the bowel and the great 
vessels of the pelvis. Their management is made somewhat easier tdrtue of 
the earh’ diagnosis and the surgical accessibilitt’’ of the bladder. However, when 
complicated bj^ fecal fistulas or hemorrhage from the vessels in the pelvis, as in 
case .3, thej’^ become problems of serious import. 

Case 3: This soldier was struck with multiple penetrating fragments (fig. 5, A). 
Initial surgerj- was delaj'ed 36 hours. In the Alobile Aimj^ Surgical Hospital 
laparotomj^ was done with an attempt at closure of the sigmoidal rent, and 
colostomj' with repair of bladder. The largest fragment was left. There were 
three subsequent surgical procedures for secondary- hemorrhage and 47 blood 
transfusions. The patient arrived at Tokj-o Armj' Hospital with a fecal fistula 
suprapubically and small bowel obstruction (fig. 5, B). Bowel resection here with 
repair of entero-colic-vesical fistula (fig. 5, C; 6, A; and 6, B). Evacuated, ambu- 
latorr-, to the States 5 months later (fig. 6, C). 

Bladder injuries are usually of the combined tj^pe, as demonstrated here. In 
man\' cases the heary antibiotic therapj’ has made possible the early closure of 
these fistulas. 
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eJapsed time from the initial trauma to the time of discovery determines in large 
part the type of surgical procedure and its success. If it has been more than a 
few days, from the time of the initial wound to the time of discoveij, then the 
chances of re-uniting the lumen of the ureter with proper healing taking place 
are poor indeed; particularty if there has been complete severance of the ureter. 
By this time, there is too much peri-ureteral reaction for proper healing The 
ureter has a wonderful tendency to find itself but no tissue will heal properly 
with infection and necrotic tissue impeding the process. It is with partial separa- 




Fig. 4. A, excretory urogram done May 22, 1951 revealing p^JJetQtv ur® 

of left ureter mith good function bilaterally. Retained bullet is Present. > 
gram done in October 1931 shoving well healed anastomosis with gooQ 

tions or rents of the ureter that more success can be expected. 
insertion of an indwelling ureteral catheter from below willsuffi'^®' ^ 
the defect can be repaii'ed over an indwelling ureterostomy 
through the pehds of the kidney. The method of repair has been 'ep 
using 000 or 00 chromic catgut and suturing the freshened maigiP® 
verse manner over an indwelling ureterostomy catheter that is 
outside thi'ough the dank, usually through the lower calyx, and ^ 
ing nephrostomy is done. The tubes are left in place usually from 
this is at variance witli some of the published data on the withdraw a 
tomy' tubes but has given the best results for tliis area. In case 2 
tube was left for approximately 3 to -4 weeks when it slipped out; 
in this case was gratifjdng. The postopp’'ative dilatations of the ure 
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leaving of the ureterostomy tube for prolonged periods of time are supposed to 
prevent as much as possible the formation of stricture. Whether a stricture de¬ 
velops or not depends not only on technique and the elimination of as much 
infection as possible, but to a considerable degree on fate. The results obtained 
from ureteral anastomosis in these cases are parallel to those usually attained 
with pyeloplasty. Fortunately, ureteral injury is uncommon, er^en in military 
urology, mainly because of its anatomical position, and when it does occur the 
mucosa has at least inherent propensities for regrowth but the healing in the 
muscular and adventitial layers is scar tissue per se, aud therein is the crvrx of 
the thing. 



Fig. 5. A,schematic ' ’ ‘ penetrating,multiplefrngmentatiomrounds 

of abdomen ' bladder, and involving through and through 

perforation ■ ^ not great. First treatment delayed 36 hours. 

B, situat ransverse colostomy; Laparotomy levealed 

Ustula between utaiii, aiguioiu anu uiuuaer witli suprapubic fistula and small bowel obstruc¬ 
tion at site of previous resection. Also ileosigmoid. 

C, situation following surgery February 21, 1952. Fistula between bladder sigmoid and 
small bowel has been repaired. Resection of small bowel at site of obstruction and closure 
of ileosigmoid fistula. Bladder closed tightb' suprapubically. 


BLADUER INJURIES 

Similar to those injuries of the kidney and ureter, bladder wounds are usually 
accompanied by trauma to the adjacent viscera, mainly the bowel and the great 
vessels of the pelvis. Their management is made somewhat easier b 3 ^ virtue of 
the early diagnosis and the surgical accessibilitj’’ of the bladder. However, when 
complicated by fecal fistulas or hemorrhage Horn the imssels in the pehds, as in 
case 3, they become problems of serious import. 

Case 3: This soldier was struck with multiple penetrating fragments (fig. 5, A). 
Initial surgeiy ivas delayed 36 hours. In the Mobile Arm 3 ’- Surgical Hospital 
laparotomy was done with an attempt at closui’e of the sigmoidal rent, and 
colostomj' with repair of bladder. The largest fi'agment was left. There were 
tlnee subsequent surgical procedures for secondary hemorrhage and 47 blood 
tiansfusions- The patient arrived at Tokyo Aimy Hospital with a fecal fistula 
suprapubically and small bouBl obstruction (fig. 5, B). Bowel resection here with 
repair of entero-colic-vesical fistula (fig. 5, C; 6, A; and 6, B). Evacuated, ambu¬ 
latory, to the States 5 months later (fig. 6, C). 

Bladder injuries are usually of the combined type, as demonstrated here. In 

many cases the heavy antibiotic therapy has made possible the earlv closure of 
these fistulas. 



644 


II. B. HENKEL 


No case has been seen here where permanent diversion of the urinary stream 
was necessary. The bladder is a highly adaptable organ for plastic procedures; 
but the infection must be controlled or the repairs fail. Closure is desirable, early 
if possible, preferably^ at the time of initial trauma. 

One factor that has encouraged the early repair of bladder wounds has been 
the extensive use of antibiotics. Eepairs would not have been possible so early 
if large doses of penicillin, streptomycin and chloromycetin had not been begun 
at the time of initial injury. The suture line retained its integrity because infec¬ 
tion had been kept to a minimum. Local application of dihydrostreptokinase 
has aided m preparing many’- fields that would have previously^ been "off limits” 
to any”- self-respecting surgeon. In one case maggots did a better preparation but 
not by professional intent. 



fFiG. 6. A, barium enema revealing distortion of sigmoid -ivith filling of bladder an 
dence of some flow into ileum. B, left oblique film, as in 4, showing passage of narmm 
sigmoid fistula into bladder. C, condition April 18, 1052 prior to evacuation to 
States. Excellent urinary control with minimal infection. All wounds had healed; no 
fecal or urinar 3 ’- drainage. Patient had gained 23 pounds, was ambulator}’ and naa y 
appetite. 


The position of the defect in the bladder is usually the determining 
to the surgical approach and to the time of surgeryu If there is possibility o 
repairing the damage at the onset of injui’y'' it is most desirable. While not as 
difficult to determine initially as those injuries of the kidneys or ureter, again t e 
general condition usually^ precludes the possibility'- of extensii'e reconstructn e 
initial surgery. One patient, not reported in the representative cases, had mu 
tiple massii'e defects in the right side of the bladder with complete effacemen 
of the vesical neck. There was complicating bowel damage but both ureteis vem 
intact. Film surgical procedures later, his vesical mucosa was intact. Because 
the control of infection, as in case 3, these patients may’ be subjected to mu ip ^ 
pi’ocedures in attempts to re-establish the continuity’’ of the bladder. Vesica ca 
culi have not been a common complication in the postoperative period. The supra 
pubic catheters are removed as early’ as possible and constant urethra! cat le 
suction is applied immediately in an attempt to heal the suprapubic " oim s a. 
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quickly as possible and ambulate the patients more rapidly. There have been 
four cases of periostitis pubis and s 3 ^mptomatic relief rvas obtained in three with 
deep x-ray therapy. Of interest is the observation that similar to those patients 
in the older age groups who have extensive procedures deep in the pelvis for rectal 
or bladder carcinoma, some of these men complain bitterlj'^ of impotence follov ing 
surgery. This is especiallj’^ true if the procedure has involved the bladder floor. 

The neurogenic bladder is with us in this conflict, as it has been in others, as a 
complication of spinal cord iniiuy. All patients with neurogenic vesical dysfunc¬ 
tion are studied with cj'stometrograms, cj’'stograms, cj^sto-urethrograms, C 3 '^s- 
toscop 3 '^ and pyelograph 3 ^. Tidal drainage, as soon as possible, is instituted. The 
evacuation hospitals in Korea are equipped for this procedure, and it ma 3 ’^ be 
begun as early as 24-72 hours after injuiy. Pimdously it had been relegated as a 
rear echelon function. Initial suprapubic c 3 'Stostomy has been used very infre¬ 
quently and in those cases only where there is hemorrhage, massive infection or 
poor urethral catheter drainage or where there has been complicating bladder- 
injury. Resection of the vesical neck is a procedure of benefit m well selected 
cases where there is definite hypertroph 3 ’' and obstruction of the vesical ireck; 
conditions which ordinarib'^ do not develop until later in the course of the process 
and wliich seldom make their appearance while the patients are in this theatre. 
Early neurosurgical procedures have been done in an attempt to promote more 
efficient bladder emptying which is the desired end result in these cases. The 
result of these procedures are as 3 'et inconclusive as insufficient time has passed 
to make any concrete observations; some of these procedures have mcreased the 
capacity of the bladder but the abilit 3 ’’ to empt 3 '' is not markedl 3 ’' changed. The 
extensive use of the Stryker frame has made the physical care of the paraplegic 
easier, reduced the incidence of decubitus and improved the general condition. 
Partl 3 ' because of the mcreased motion and probably due to the improved general 
metabolism there has been a low incidence of vesical and renal calculi. Bladder 
alkaline incrustations are frequent complications but these are removed cysto- 
scopically when they occur. There have been few peri-urethral abscesses develop 
and none has produced a peimanent urethral fistula. Practically all of these 
bladders show heavy pyuria and most have positive urine cultures but there 
have been few severe pan-urinary tract infections. 

GEMTALIA INJURIES 

Wounds invohdng the penis, scrotum and its contents have been most common. 
Most of these wounds are due to fragmentation. Mutilating wounds of the geni¬ 
talia require, as their prime requisite in management, a sound initial judgment. 

he importance of the external genitalia, both ph 3 'sically and ps 3 mhologically, 
need not be emphasized. Radical procedures, unless absolutely necessary, are 
iscouraged with the intent to save what is possible immediate^ and to recon- 
struct Vy'hat is left at a later date. 

Case 4: This soldier sustained complete awilsion of the testicles, partial ampu¬ 
tation of the penis, rupture of the urethra, bladder perforation, and avulsion of 
le right thigh as a result of a land mine. Initial surgery m the IMobile Ai-my 
ospital was extensive debridement and control of hemorrhage (fig. 7). Repair 
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and skin grafting with perineal urethrostomy n-ere done in Tokyo Army Hospital 
with good result (iig. 8). Wounds of the genitalia, fortunate!}", have not invoked 
the pehdc viscera in the majority of the cases. Conservative measures aie applied 



Fig. 7. A, appeaiance at time of original injury which was result of a land mine blast. 
Exposure of entne length of femoial vessels inferiorlv to adductor canal «ith rupture oi 
santorius and deep penetration of adductor group. Tiaumatic absence of right tesncic 
with partial amputation of penis and total absence of left testicle. AccompaMiig (iccp 
penetration to pelvic viscera including damage to bladder, prostate, ileum, rectum an 
left seminal vesicle. Profound shock initially. , , 

B, sagittal section to show penetration of fragments through urethra vlnch vas ai»en 
for distance of 4 inches into prostate and left seminal vesicle with penetrating "“8"; 
perforating dome of bladder and lying free in peritoneal cavity. Also perforation ot reciu 
with perforation of ileum and small bowel fistula. 



Fig 8. Lithotomy view of healed right medial thigh vounds yith ‘ func- 

regrovth of scrotum and healed plastic pioccdurc of penis | anneal uro j fi 

tioned well but required frequent dilatations Status 3 months after initn 
veeks after skin graft 


where possible, and retained fragments have been left alone unless 
tions develop. The e.xten&ive mutilation produced makes the 

In case 4, with the severe mutilation of his genitalia, this ® 

casional nocturnal emissions from the perineal in ethrostomy. \\ 
marked chordee theie is erectile function but coitus has been impo^si) 
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of the testicles is discouraged unless the blood suppl}' has been so impaired that 
■vnabihty is impossible. Maii}^ penetrating testicular Mmunds hare been treated 
rdth onh' bed rest and support. If there was no secondaiy infection or severe 
intratesticular hemorrhage the retained fragments were left m place. Wheir sjmip- 
toms developed, the retained foreign bodies were removed. If there is the added 
trauma to the penis as in case 4 the end result is just short of total emasculization. 
Fortunately, these cases are rare. 

As uith the reconstructive work on other portions of the genito-urinaiy ap¬ 
paratus, the use of antibiotics has aided in doing earlj’ plastic procedures. "UTieii 
genital wormds are detennined, search is made for accompanjung injury to the 
pehdc rnscera. The majority of wounds of the genitalia have not involved the 
pehds or its contents but the possibihty must alwa 3 ’S be considered; this is par- 
ticularlj- to be suspected when there have been multiple fragments mvolved. 

COXCLUSIOX 

Four cases have been presented as representative of the t 5 ’pe of genito-urinarj’’ 
injuiy encountered in the Korean conflict. 

General principles have been stated concerning the management from the 
forward units to those in the rear echelons where the definitive urologic surgeiy 
has been the predominating factor. 

401 E. Capitol Ave., Springfield, III. 



The Journal of Urology 
Vol, 70, No. 4, October 1953 
Printed in U.S.A^ 


GENITAL SELF-MUTILATIONS BY MENTAL PATIENTS 


LEON ar. BEILIN 

Genital auto-mutilations and/or injuries are not one of the more frequent 
patterns of psychotic behavior, though thej'^ are seen b}' most clinicians in mental 
hospitals and occasionally bj'^ urologists and general practitioners. 

Such acts occur in most of the major psjmhoses, and also in neuroses and in 
organic brain diseases, such as encephalitis. Etiologicalljq there is no definite 
relationship between the phenomenon of self-aggression and the underlying 
mental disease; the self-aggression is merely a part of the s 3 Tnptom-complex. 

The motives for this behavior and the methods used are often difficult to 
find or comprehend. The histories as given bj*^ the patients themselves may seem 
bizarre, vague, silly^ or humorous, but they'’ are usually unreliable, as the motives 
are often disguised or concealed, more so by the neurotic patients, whose actions 
as a rule are more akin to those of the so-called true noimals, than the psycho- 
tics, who, lackuig inhibitions and with no loyalty to realitj% make less effoit at 
concealment. , 

Psychoanalj'sts claim that such individuals have an overpowering sense o 
guilt about their se.vual sins, imaginary or real. The patient has the uige an 
attempts to do the obvious thing, namely, to rid himself of the guilty pait o 
his bodj^ his se.v organs.^ . ^ 

It is not my intention, however, to speculate upon the psychodymamics ^ 
sexual deviations, but merely to indicate some of the more obvious 
psychotic behavior, as seen in the following cases. As a consultant uro ogis 
state mental hospitals, I am primarily interested in the urological aspects o ^ 
problem. These cases were seen or treated by me at IManteno, ICaii 'a 'ee an^ 
Chicago State Hospitals and some in privmte practice, and they compuse a pa 
of a larger series of similar cases, some previously presented.- 


CASE REPORTS 

Case 1. C. H., a white man aged 72, married, 2 children, is a patient at i 
teno State Hospital, with mental classification of “manic depr^siv e 
mixed ty^pe.” For the past 30 years he was intermittently'^ behavior 

mental institutions, both public and private. He manifested psyc o ic 
since early ymuth and made sev'eral attempts at suicide. There jiovv a 
scar on liis neck where he slashed his throat with a butchei kin e. 

In 1940, the patient had cut off his penis and scrotum and its con ^ 
a pocket knife. Examination disclosed absence of external geni a la.^ patient 
urinaiy meatus at the puboscrotal area admitted a 20F soun . ^ 

voided in a sitting position and presented no urinary comp am s, 
prostate, rectally^ showed grade 2 enlargement. Associ.-iO'on. 

Read in part at meeting of North Central Section, '^T/^^u^ui^t’^^nwrfean Urologie.4 
IVlilwaukee, Wis., October 61, 1950; presented in the Scientific E.xhibit, An 
Association, May 21, 1951. 

Accepted for publication May 2S, 19o2 .-Rorrourt Br.ace, 103S. 

1 Menninger, Karl. Man Against Himself ^ew^Pto 

2 Beilin, L. and Grueneberg, J.: J. Lrol-, 59:63a, 
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According to the history, the patient, after some evasive ausivers, stated that 
the reason for self-emasculation was that his wife had refused to have intercourse 
with him. His wife, however, asserted that her husband was overse.xed, was un¬ 
faithful, and, at the time of his mutilation, was havmg an affair with a married 
woman whose husband found him in flagrante dcJiclo and threatened the patient 
to “cut his nuts off.” This, presumably, had tended to develop a castration anxi- 


r 



Fig 1. Case 1. Auto emasculation 



Fig 2. Case 2. Auto-amputation of penis 

et}' on the part of the patient which led to the subsequent self-emasculation. At 
present, the patient is in good health, well-behaved and oriented, and apparently 
shows no regret for liis act nor resentment toward his unfe, who rnsits him 
frequentl}'. 

Case 2. C. F., a wliite man, aged 61, a Polish laborer, married, 3 children, 
has been at Cliicago State Hospital since 1923, with mental classification of “de¬ 
mentia praecox, hebephrenic type.” On June 26, 1947, when awakened by an 
a.ttendant for the usual morning detail, he was found to be l}dng in his bed, 
literally in a pool of blood. Investigation disclosed that his penis had been ampu- 
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tated. Neither the amputated phallus iioi- the instrument that was used was 
ever found. 

The patient was immediately taken to the emergencj'^ room and given first-aid 
bj’" the night physician. Examination at this time showed that the penis had been 
complete^" and clean!}’- amputated up to the penoscrotal juncture. The patient 
was m shock, but there was no active hemorrhage, as the blood had already 
clotted. He was given the usual treatment for shock and loss of blood. Wet anti¬ 
septic dressings were apphed locall}'^ and a Foley indwelling catheter was inserted 
transurethrally. Surgical repair was done about one week later, after which 
the wound healed, per primam. Subsequent urethral dilatations were followed 
to prevent a meatal stricture. 

The patient is now voiding freely'- in the upright position, though the stream 
is splashing and his aim is poor. He is v’-ery’- negativistic, and no information was 
obtained from him as to the reason for or method of his injury'. Later, however, 
he admitted to his wnfe that he used a pair of shears. 

Subsequent investigation has disclosed that for the past 4 or 5 y'ears the pa¬ 
tient, -when assigned to some labor detail, had invariably refused to comply "ith 
the order, saydng, 'T am a girl; it is too hard for a girl to do that.” He also claimed 
that there had been a change in his body' contour and that he was assuming the 
form of a -woman. The patient has since discarded his given name of Carl an 
responds only' to the name of Vicki. 

Case a 24-year old w-hite man, i\’ith mental classification of “dementia 

praecox, catatonic ty'pe,” had amputated his left testicle with a buckle of ns 
overalls. Examination showed that the left half of the scrotum, testicle, epidi J" 
mis, and the major part of the cord were completely torn away'. The remaining 
part of the cord had retracted almost up to the external inguinal ring. Imme la e 
surgical repair was done. The stump of the cord was ligated and the scrotum wa- 
closed with a mattress suture over a small Penrose drain. The usual c emo 
therapeutics, antibiotics and antitetanic serum were given. In spite of in er er 
ence of the patient, the wound closed Amthin three weeks. ^ u + <> 

WTile under pentothal sodium narcosis the patient maintained .' 
reason for his self-mutilation was fear of shock treatment which he was lecen m 
at the time. . . 

Case 4- L. S., aged 23, w'as recently' admitted to Manteno State 
classified as “epilepsy' with psychosis.” One iveek prei'iously' he had ampu c 
his right testicle with a butcher knife. The patient is a farmer and he ha 
his father that morning to castrate some pigs and later, in the evenmg, 
tempted to castrate himself, but succeeded in amputating only' one tes ic 
he was prevented from completing his intention by' his mothei, v lo app 

to see blood on his clothing. . , iKp 

The phy'sician w-ho administered first-aid noted that the patien 
calm and appeared to be in a state of imvard exaltation. The patien v 
mediately taken to a local hospital, where he receii'ed the customaiy 
for such injuries, including blood transfusions, antitetanic seram, 
etc. The w'ound was clean and it was closed without drainage wi i 
effects, healing in about one week and leaidiig a heai-y' seal in t le scro 
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Past history shoived that this patient had suffered from epilepsy since the 
age of 9 months, but these attacks were regarded by his family and school as 
fainting spells. But ivhile in high-school, the patient himself, through intensive 
reading, had decided he had epilepsy. After this he became very depressed and 
antisocial, and developed rehgious identifications. 

At the hospital, he stated that all his life people had been sajdng he was “nuts,” 
and he concluded that if he took out his “nuts” he might be better off. Hoivevei, 
when I asked the patient why he performed castration, he said, “I did not want 
to have epileptic children.” * 

Case 5. C. L., a Negro aged 36, is a patient at Kankakee State Hospital with 
mental classification of “general paresis.” 

About three months previous to the time when first seen at iirologic exami¬ 
nation, he attempted to amputate his penis with a broken milk bottle. No reason 
for the act was given b}'^ the patient. Examination revealed a badl3'’ mutilated, 
fungating stump of the penis. When flaccid, it was about ^ of an inch in length. 



Fig. 3. Case 5. Partial amputation of penis 


wide in diameter, angiy in appearance, and mostlj' free of the integument. In¬ 
guinal glands were enlarged bilaterallj% indurated but not tender. Except for 
this mutilation, his general phj'sical condition was good and he did not appear 
concerned about his predicament. 

A biopsy of the stump showed inflammatoiy changes. Plastic surgeiy was not 
done, as the permission for such an operation was not granted bj^ the patient’s 
relatives. 


Case 6 . L. J\I., aged 26, was seen in consultation. Upon returning from militaiy 
service, he had found that the girl to whom he had been engaged had married 
someone else. This was the precipitating factor in the development of acute 
schizophrenia. Shortlj' thereafter, he attempted to amputate his penis with a 
penknife, but succeeded onlj' in cutting off the major part of the glans. It is well 
known that patients, at times, halt in the process of doing move extensive self- 
injuries because of shock, sight of blood, fear, etc. This patient was treated con¬ 
servatively, and the injuiy had left a deformed but functionall 3 ^ useful oroan. 


*'>'1 ■■nf'cle Ivas submitted for public.ation, this p.-itient, on Janunrv 22 1953 
from ■!Un amputated the remaining testicle with a blad6 fashioned 

llm kc incised the scrotum and severed the cord. He presented me witli 

the corpus delicti with an air of final triumph. picscniect me with 
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This was typical psychotic behavior—self-punishment as revenge, which is 
S3’-mbolic in character. 

Sexual self-mutilation ma 3 '- be considered as a form of masochism, even when, 
as it is occasionall 3 '^, done b 3 '’ prox 3 % i.e., accomplished at the hands of another 
person. The ne.xt case may be placed in this category. 

Case 7. W. AV., a Negro aged 32, was seen in consultation in a piivate hospital 
The reason for examination was a large, egg-shaped mass in the perineum. The 
patient stated that he had had it for about five years, that it had gradnall}' in¬ 
creased in size and was now causing him some discomfort, especially on walking. 
He requested removal of this growth. On examination, the mass was found to 
be the size of a small gourd, soft, and freel 3 ’' movable. Two normal testes were 
palpated in the adjacent scrotum. Under infiltration anesthesia, the growth was 
easil 3 '^ extirpated. 



Fig. 4. Case 7. Paraffinoma 

The pathological report on the specimen showed that it was a 
Confronted with this report, the patient at first disclaimed any know e o® 
the source of this material, but later admitted that a “friend injecte i 
his, the patient’s request, into “the muscle of the penis,” as a cuieforimpo e^^^ 
This patient was fonnerly a dental student and was acquainted "it 
of paraffin in orificial surgeiy; and now he sought its injection into 
b3'’ his friend whom he had instructed in the technique. Appaientbq tie^n 
aim was bad, or the bore of the needle was too large, or the matena 
too low in its melting point, but the paraffin had leaked into t le 
where it had accumulated. This patient appeared to be of norma m e 


and obviously was homose.x-ual. . „i„„-;fied as 

Case 8. B. Z., aged 48, is a patient at the Chicago State Hospi a , g^her- 
“dementia praecox, catatonic.” He has a compulsion to dig, scia c ai 
wise injure his flesh, which he can not explain. body, 

needles, tacks, bone fragments and other sliaip objects into a par 
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including the external genitals. His body is covered with scars of minor injuries, 
healed abscesses, etc. The external urethral meatus is scarred from a burn 
(cigarette). 

Roentgenograms disclosed innumerable small needles and pins imbedded under 
the skui of almost the entire body, including the face. The patient admits in¬ 
serting these needles; in fact, he does it openly in the presence of other patients. 

This patient’s self-destractive actmties are probably of sjunbolic significance, 
as masochistic compulsion, in which all parts of the body become genitalized, 
or erotized. 

Case 9C L. W., aged 47, was seen in consultation. On the premous night, the 
patient had introduced into his uretlma a curved glass violet-ray electrode, the 
modalitj' commonly used by physiotherapists, beauticians, and others. In the 
process of onanistic manipulations, he broke this instniment at about midwa 3 '' 
of its shaft, so that, upon its withdrawal, he was able to retrieve onlj' the distal 



half, while the proximal part remained in situ in the posterior urethra. After 
liis prolonged and vain effort to remove the retained part of the glass electrodes 
in the course of which the urethra was badlj' traumatized, he presented liimself 
in the morning at the hospital in a state of almost complete collapse from urinary 
retention and profuse uretlu-al bleeding. 

I attempted to remove the rod transurethralR but failed. It was gripped 
tighth', as m a vise, bj* the swollen urethral mucosa and the strictured posterior 
urethra. In addition, this electrode was very brittle and would easily break off 
when grasped Iw forceps. External urethrotomj- was done and the rod removed. 

This man was a classical invert. At the age of 47, he was still a celibate and 
continent. He admitted liis addiction to masturbation since earh* childhood 
and also to homosexual indulgences. 

Case 10. D. C., aged 39, was admitted to the hospital with complaints of 
dj-suria, dribbling, inability to empty the bladder and priapism, caused by a 
foreign bodj" in the urethra. According to the patient’s story, he had awakened 

DrMaxThorek? toUowing ease were seen at the American Hospital, on the service of 
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that morning from a drunken stupor to find himself in this predicament. He 
volunteered the information that on the previous night “a girl friend” had in¬ 
serted a long crystal highball stirrer into his penis in order to produce a sustained 
erection. 

On examination, a palpable rod was felt in the urethra, with the distal end 
firmly imbedded in the fossa novicularis. X-ray examination showed a foreign 
body occupying the entire length of the urethra and extending to the dome of the 
bladder. 

Attempts to remove this glass rod transurethrally proved unsuccessful on 
account of marked swelling of urethral mucosa, persistence of priapism and the 
fear of further traumatization and the possibility of breaking the glass rod by 
manipulation. Anterior penile urethrotomy was not deemed advisable because 
this, as a rule, leads to the development of urinary fistula, which is difficult to 


.’TT: 


■if 



Fig. 6. Case 10. Crystal highball stirrer in urethra ami bladder 

heal. A suprapubic cystotomy was done and the rod removed. It measure 

cm. in length, 1 cm. wide. urethra 

I believe this is one of the longest foreign bodies on record foun m 

and bladder. , 

Case JJ.H. 0., aged 26, tvas admitted to the Alexian Brothers osp 
service of Dr. L. N. Wagner. The patient stated that on the ^ 

had inserted a long pencil into the urethra, which slipped from is lan ■ 
attempt to remove it, somehow he broke the pencil and was una i e 

either part of it. , _,„riiieutn a 

On examination, the abdomen was rigid and tender and in P 

long, pencil-like object was felt. A flat roentgenogram ^ ilT^Fvfretory 

shadow on the right side in the pelvis, apparently outside the ^ Immccli- 

urography showed eiddence of intraperitoneal urinary extiava.s • 
atelaparotomy was done, and about tivo quarts of urine 

suction from the peritoneal cavity. The proximal P^^^ ^ ;ntP.stines. A small 
measuring about 5 cm., was found among the loops o • closed 

rent in the bladder on the posterior wall near the vertex w • ^ ,vitli 

by a purse-stri..g sutu.e. The peritoneal cavity was f'" 

sulfanilamide powder. The abdomen was closed without d fe 
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At the same time, external perineal urethi’otomj'' was done. It was found that 
one end of the distal portion of the pencil broke through the bulbous urethra 
and was Ijdng parallel to it, and it was removed. A Foie}" catheter was inserted 
into the bladder through the external meatus and left indwelling for 9 daj^s. 
B}’ this time the patient’s perineal and abdommal incisions were completely- 
healed and he voided good stream through the external meatus. His prompt 
recovery was undoubtedl}’ due, in a large part, to an earl}" operation and liberal 
use of antibiotics. 

SUMMARY 

Eleven cases of genital self-mutilation in mental patients, a part of a larger 
series, some preHously reported, are here presented. An attempt was made to 
integrate briefly some of their urologic and psychiatric aspects. 

^85 N. Wabash Ave., Chicago, III. 
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METABOLIC STUDIES ON THE BILATERAL ADRENALECTOMY 

PATIENT 

WILLI A.M IV S BUTLER, III, JOHN T. GRAYHACK, CHARLES L. RANSOM and 
. IVILLIAM WALLACE SCOTT 

From the James Buchanan Brady Urological Inslilulc, the Johns Hopkins Hospital, 

Baltimore. Md. 

The cure of prostatic cancer continues to be one of the major problems in 
Urologj" for numerous reasons: It is a common cancer, exceeded in the male 
onlj' by cancer of the stomach and bowel; it makes few early simptoms, and hence 
diagnosis is usuallj’’ made at a time when surgical removal is out of the question; 
in its disseminated form it leads to great suffering; its cause is unknown. 

Initialljq we udsh to emphasize that earlj'^ prostatic cancer is curable bj^ total 
prostatectomj^ onljq and that in spite of modern cancer tests, the principal 
resource in the diagnosis of earty prostatic cancer is stilt the rectal examination. 

Present methods of endocrine management of disseminated prostatic cancers 
which cannot be removed surgically began in 1939 with the work of Huggins and 
his associates at the University of Chicago. The simple theory on which endocrine 
therapy was based was formulated as a biological syllogism as follows: “In many 
instances a maUgnant prostatic tumor is an overgrowth of adult epithelial cells, 
as evidenced by their capacity to make acid phosphatase. All known types of 
adult prostatic epithehum undergo atrophy when androgenic hormones are 
greatly reduced in amount (by castration) or inactivated (bj' estrogen adminis¬ 
tration). Therefore significant improvement should occur in the clinical condition 
of patients vith far advanced prostatic cancer subjected to castration or estrogen 
administration.” 

Since the work of Huggins and his associates hundreds of patients suffering 
from prostatic cancer have been treated either bj"^ surgical castration, estrogen 
administration or a combination of both. Pronounced improvement, sustained 
or unsustained, has been observed. 

Early in this work it was recognized that many cases failed to respond or 
responded only for a short while to castration and/or estrogen therapy. Reasons 
for this were sought. Earty it appeared that prognosis might be related to the 
size of the testes or to the type of prostatic cancer. There is little erddence to 
support either view. A study of the urinar 3 >’ 17-ketosteroids bj'' Scott 
and Vermeulen suggested that following castration a reduction occurred followed 
by a rise to a level twice that observed prior to castration This rise suggested 
an extragonadal source of 17-ketosteroids and androgens. This source was logi¬ 
cally the adrenal. And so, in 1943 and 1944, Huggins and Scott* carried out a 
number of bilateral adrenalectomies in patients who had preiiousty responded to 
castration or estrogen therapy but who had relapsed. The substitutional therapy 
used W’as suggested bj^ Dr. George Thorn. Tlus wms before cortisone was available 

Read at annual meeting, Mid-Atlantic Section Amocican Urological Association Pliiia- 
delphia, Pa., Alay o, 1952. 

' Huggins, C. and Scott, IV. IV.: .Ann. Surg. 122: 1031, 1945. 
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These studies suggested that some prostatic cancers were “androgen- 
independent.” Because of the difficult 3 '^ of maintaining the patient with no 
adrenals this u’ork was dropped until recentl}'^ when cortisone acetate became 
available in sufficient quantities. 

Apparentlj'- Thom, Harrison and Criscitiello-were the first to succeed in getting 
patients to live for aiy'' reasonable length of time following removal of both 
adi-enals. Thorn had obseiwed that 2 patients with hj^pertension became normo- 
tensive after developing Addison’s disease and that one of these became 
hypertensii^e again following treatment of the Addison’s disease vith desoxy- 
corticosterone acetate. Recognizing the benefit of a salt-free diet in lypertension 
and believing that following adrenalectomy it would be possible to manage 
individuals without DOCA or with minimal dosage, thus reducing the sodhira 
retaining effect of DOCA, Thorn felt that bilateral adrenalectomy should relieve 
hj^pertension. During a ten month period prior to if'Iay’' 1951, these authois per¬ 
formed 13 bilateral adrenalectomies and showed that cortisone acetate was 


effective in maintaining life. . . 

Subsequent to this Huggins and BergenstaP reopened the issue of bilatem 
adrenalectomj'’ in cases of relapse following castration and estrogen therapj oi' 
disseminated pz'ostatic cai'cinoma. With the aid of cortisone and a cei am 
regimen, they were able to keep alive patients with no adrenals. To oui know e ge 
thej'' ha\’'e done some 35 to date, nine of wliich were for prostatic cancer, ns 
work prompted us to re-e.xamine the effect of bilateral adrenalectomy in cases 
2 ’elapse, and todaj' xve wish to report the subjecthm and objective 
two patients. We have primarilj'- concerned ourselves with metabo ic s u 
hoping to gain some insight into the mechanisms involved. We aie ceitain 

adrenalectomy is not a cure! j , 1 '. inmcal 

The first patient was a 56-year-old Negro who entered the Biady lo 
Institute in October 1951 complaining of severe lumbar pain and difficu 3 
ing to the extent of frequency every hour and nocturia 6 times. He m een s 
at another local hospital 8 months before wiiere the diagnosis 
the prostate had been made and bilateral orchiectomy^ perfoime . ^ 

considerable improvement of the back pain during the first 3 mont rs a ez c 
tion but the symptoms gradual^ returned in spite of estrogen 
amination revealed a lanky healthy Negro with a clear chest an 
heart disease. Rectal examination revealed an extensive stony-rai m ^ 
of the prostate extending well into the right seminal vesicle an in 0 1 
the left seminal vesicle. X-ray studies showed saturation me as as 


lumbar and pelvic r-egions. ,gcn 

On October 29, 1951 bilateral adrenalectomy w^as performed una g . ^ ^ 
and ether anesthesia through sepai-ate flank incisions, remonrig J'.®. 

The blood pressure was easily maintained by the intravenous up a 
of 1 -norepinephi-ine begun after the adrenal vein on the secon 

= Thom, G. tv., Harrison, J. H., Criscitiello, M. G. and Fraw o) , 
C.'fnd'Bergenstat, D. M.: J.A.M.A., 147: 101, 1951. 
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ligated. Review of the anesthesia chart sliows the relatively smooth operative 
course and the ease with which it was possible to place the patient from left 
kidney to right kidney position. The blood pressure was maintained during the 
&st 36 postoperative hours by continuing the intra\-enous drip of 1-norepi¬ 
nephrine. The drip was varied to maintain the pressure at 110 s 3 'stolic. Bj’- the 
thirty-si.\th hour there was a successful trial period without the pressor agent. 
The only abnormal cardiovascular sign during the administration of this agent 
was a transient pulse deficit. He was up on the third day and the postural hypo¬ 
tension was not enough to cause sjmeope, although the sj'stolic pressure dropped 
to 90. Less distention was present than is usually seen in the nephrectomy pa¬ 
tient. This patient was discharged from the hospital on oral cortisone, 12.5 mg. 
twice a day, on the forty-first postoperative daju He was free of lumbar pain 
during the immediate postoperative period and it has not returned during the 
period of observation, which is now over 5 months. He is alert, feels well and 
wants to return to his sedentaiy occupation. The rectal examination reveals 
thickening in the base of the prostate but it is no longer stony hard. The obstruc¬ 
tive symptoms ha^-e disappeared and the urinaiy control is excellent. The blood 
and urine chemistries will be discussed with the second case. 

The second patient wasa 50-.vear-okl Negrowhowasfollowed bj'the out-patient 
department for diabetes for 5 j^ears. He was seen in the out-patient clinic in 
September 1950 because of se\’ere lumbar pain. A plain urogram showed t 3 'pical 
carcinoma of the prostate, metastases to the lumbar vertebrae. A pathological 
compression fracture of this region was found. In Janumy 1951 a bilateral orchiec¬ 
tomy was performed. Despite castration and intensir^e estrogen therap 3 '^ there 
was ver 3 ’’ little clinical inipror'ement. When he was admitted in October 1951 he 
had lost weight from 14S pounds at the time of orchiectom 3 ^ to 128 pounds at 
the time of adrenalectom 3 ' on November 1. On rectal examination the entire 
prostate and both seminal r^esicles were ston 3 ’- hard. 

On November 1, 1951, under gas, ox 3 ’^gen and ether anesthesia, bilateral 
adrenalectomy was performed through separate flank incisions through the beds 
of the twelfth ribs. The course was techuicalR’’ somewhat more difficult because 
of peri-aortic node inr'oh'ement but both adrenals were completeR^ remor^ed. 
The adrenals showed a past 3 ’^ 3 '^ellow color instead of the golden brown color 
of the normal adrenal. The pressure was maintained as in case 1, with intravenous 
drip of norepinephrine. One thousand cubic centimeters of blood was given 
during the procedure. The postoperative course was fairl 3 " smooth but the intra¬ 
venous pressor agent had to be continued for 48 hours. On the fourth da 3 ’- the 
patient was in a wheel chair. Pain was noticed radiating down the legs onl 3 ^ on 
severe jarring or motion. Definite improvement was noted in the general well 
being of the patient during the first 2 months postoperatir-ely but after this time 
he began to again require narcotics to sleep at night. Postoperati\'ely no insulin 
was required to keep the fasting blood sugar in the normal range, and no n-ly- 
cosuria was detected. ^ 

To evaluate the effects of androgen on the adrenal-less patient intramuscular 
testosterone was gir-en in .January. Within 24 hours severe pain had returned 
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and an Addisonian crisis had been precipitated; the fer'er rose and the patient 
went into acute retention. The situation was controlled increasing the 
cortisone dosage, catheter drainage, and intravenous glucose and saline. 

Seven weeks later testosterone Avas again gh^en and another episode of adreno¬ 
cortical insufSciencj^ ensued. Despite large doses of cortisone, fluids, glucose and 
saline the patient died on the 139th postoperatiA^e da}^ Autops}" AA'as obtained 
and although the prostate appeared normal, eA’eiy bone AA’as invoh’ed and 
metastases AA’ere generalized. The metastases did not appear to be regressing. 

An anal)’-sis of the blood and urine chemistries reA’^ealed the folloAA’ing facts. 
The nonprotein nitrogen in both cases remained AA'ithin normal range botli pre- 
and postoperatiA^el3L During the tAA'o episodes of adrenocortical insufficiency in 
the second case there AA’as a slight eleA'^ation in the nonprotein nitrogen AA’hich 



promptlj^ subsided AA’hen supplementarj'^ cortisone AA’as administered. This ac 
is considered one index that there AA^as sufficient replacement with the amoiu 
of cortisone administered. . 

The blood electrol3'’te pattern remained normal pre- and postoperatiA'eb • ® 

CO2 combining poAA’er, chlorides, and serum sodium and potassium weie c lec 'c 
at frequent intei’Amls and eAmn though there was considerable edema air so luni 
retention in case 2 there was no interference AAOth the acid base balance, ena 
function b3^ phenolsulfonphthalein test was unchanged in both cases. 

Figures 1 and 2 shoAV the total urine sodium and potassium excietion a 
the effect of cortisone and DOCA. It is obA’ious that sodium e.vcietion 
creased more than necessar3’ during the administration of DOGA. Also 1 ^ 

seen that cortisone alone maintains the cation excretion AA’ithin a noima la 
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The second ease shows the effect of testosterone on the sodium and potassium 
excretion, and the large amount of edema fluid that was retained, as eiddenced 
bj' weight change. 

The blood sugar of the first case was elevated but below threshold levels 
preoperatively, and glucose tolerance was definitely decreased. Postoperativeh’ 
the patient showed a definite increase in glucose tolerance. In the second case the 
patient was a diabetic who required 15 units of protamine zinc insuUn preopera¬ 
tively. Postoperatively he had a decreased glucose tolerance but the insulin 
requirement dropped to zero. Also, during the episode of adrenocortical insuffi¬ 
ciency, there was a lowering of serum glucose to shock levels. 



Fig. 2. Patient 2. Effect of therapy on weight and sodium and potassium excretion. 


The 17-ketosteroids were studied b 3 ' pooling three daj' urine specimens and 
running the determuiations on aliquots (fig. 3). Both patients had normal range 
of ketosteroid excretion preoperativelj' and there was an increase during the 
immediate postoperative period apparently associated irith cortisone and DOCA 
administration. During the first month there was a gradual decrease in the 17- 
ketosteroid output in both cases (fig. 4). The output varied in the second case 
during the episodes of adrenocortical insufficiency. During the period when the 
second patient was obviously becoming clinically worse the 17-ketosteroid output 
gradually increased, but the fluid intake and output did not follow any pattern 
and during the periods of diuresis there was increased 17-ketosteroid output. 

The serum acid and alkaline phosphatase values decreased slowly in both pa¬ 
tients follonnng adrenalectomy-. After the testosterone was given to the second 
patient there was sharp increase in both phosphatase values (figs. 5 and 6) 
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The serum uric acid and creatinine values were not changed pre- and post- 
operatively. The total urine ci’eatinine and uric acid excretion remained at ap¬ 
proximately the same ]e^’■eIs pre- and postoperativeljL However, during the time 
of operation when the DOCA Avas giA'en and the large doses of cortisone were 
administered, there aars increased excretion of both of these compounds. 



Corfisone 


-- ■ ■ ■ - — - — 

Fig. 3. Patient 1. Effect of therapj’ on 17-kefosteroid excretion. Blank space 
determinations Avere not made. 

'"• T. B. 


indicates 



determinations were not made. 

There aa'es no Amriation betAA'een the pi’e- and postoperatiA^e calciuni 
phosphorus serum leAmls. Inasmuch as the patients Ai-ere not kept on Ioaa ca ci 
diet the urinary excretion of these substances aa'Us not folloAved. 

The eosinophil count dropped after ACTH intraAmnouslj'^ in both cases ^ 
operation. Postopei'atiAmly there was an elevation far aboA'e the 
values and injection of ACTH failed to cause a lowering of the eosmop u c 

The hemoglobin and total serum protein showed a definite 
the first case. Prior to operation hemoglobin values of 60 per cent an 
serum protein at borderline edema leA^els were elevated 
operation Ijoth of these A-alues have increased AA'ithout addUrona 
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Fig. 5. Patient 1. Response of acid phosphatase (lower line, inner legend) and alkaline 
phosphatase (upper line, outer legend). 
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fusion and are now well within normal levels after 5 months. In the second case 
the anemia was severe enough to require transfusions every week to keep hemo¬ 
globin above 50 per cent before operation; during the second and third postopera¬ 
tive months he was able to maintain a value of 80 to 85 per cent without trans¬ 
fusions and the total serum protein was also maintained above 5.5 gm. per cent. 

The basal metabolic rate showed a slight decrease in both cases 1 month after 
operation. The weight in the first case had increased from 132 to 156 pounds 
and this has paralleled his general improvement and clinical course. The second 
patient showed initial impro^'ement and weight gain during the first 2 months 
but after this there was rapid fluctuation in the extracellular fluid volume and 
weight varied considerably. 


CONCLUSIONS 


Bilateral adrenalectomy can be a safe and valnable procedure. It may prove to 
be of great value in the therapy of carcinoma of the prostate, 
diabetes mellitus. Until the physiology of the adrenalectomized patient is better 
understood it must be restricted to the cases in the liopeless category. 

Bilateral adrenalectomized patients may be maintained on 25 to 50 rag. of 
cortisone given orally each day in two doses. Acid base balance remains m equi¬ 
librium at this dosage when renal function is normal and the diet is adequate 
and contains 6 grams of sodium chloride. DOCA is not usuallj’^ required to main¬ 
tain these patients and even appears to be contraindicated by studies of to a 


sodium and potassium excretion. 

Glucose tolerance is increased after bilateral adrenalectomj' when cortisone 
dosage is 25 mg. a day _ .. 

Alkaline and acid phosphatases indicated improvement of two patients m i 
carcinoma of the prostate with metastases after bilateral adrenalectomy. 
indication that there was a decrease in the cancer groniih rate or metabo ic la e 
was the ability of these patients to maintain total serum protein and lemo 
globin values. . . , j 

Testosterone increased the adrenocortical requirement and precipita e 
Addisonian crisis twice in one of the patients without adrenals. 

The 17-ketosteroid excretion decreased but neimr reached imrj' lov 
adrenalectomy. In the second patient ivhen the malignancy of the piosta e 
came autonomous during the exacerbation there ivas an increase m w 
ketosteroid excretion. 

More fundamental studies are necessary to explain this. 
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HISTOPATHOLOGICAL STUDY OF RENAL TUBULAR REACTION 
FOLLOWING INTRA^TENOUS INFUSION OF HO^MOLOGOUS 
HEJvIOGLOBIN SOLUTIONS IN DOGS 
ALEX L. EIXICLE 

From the Urology Division, Francis Dclaficld Hospital, Columbia University College of 
Physicians and SiirgeonSj Acu» 5 orkj A . 3 . 

Since 1940, intensified laboratoiy and clinical research has been carried out 
on the etiolog}' and characteristics of the so-called lower nephron nephrosisd 
Little progress has been made in illuminating the cause of the renal tubular 
epithelial injurj' induced by a host of seemingly unrelated “nephrotoxins” and 
invohdng selectivel}’^ the distal segments of the ascending loop of Henle, as well 
as the distal convoluted and the collecting tubules. However, the histological 
picture of tlris damage has been nicely observed in dogs by Fliiik’s serial biopsies 
of explanted kidneys.- Later pubhcation of techniques for purification of canine 
hemoglobin^ was adapted to the im'estigation of hemoglobin solution as a pos¬ 
sible blood substitute in dogs.^ In the latter study, renal clearance tests were 
performed, but the cj'tological changes in the kidne}’’ parenchyma attending 
excretion of the hemoglobin were not evaluated. 

The present report represents incorporation of the refinements in production 
of hemoglobin solution with regular observations of the earlj’- development and 
temporal progression of the renal tubular lesions produced by intravenous in¬ 
fusion of known quantities of canine hemoglobin solution in dogs. This train of 
events is depicted from microscopical study of numerous biopsy specimens of 
explanted kidneys as well as of autops 3 ’' sections of the noi’mall}’’ placed kidnej\ 


M.\TERI.\LS .\KD METHODS 


Female mongrel dogs, about 13-18 kg. in bod}" weight, were used for experi¬ 
mental transplantation of the left kidnej’’ to a subcutaneous site bj"^ the method 
of Corrigan and Pines.^ “Teterinar 3 ’^ nembutal” (Abbott) was given intravenousl 3 ^ 
as an anesthetic agent in dosage of 30 Img.l/kg. bod 3 ' weight. The operation 
was performed under sterile conditions. At the time of surger 3 ^ the vaginal 
fourchet was enlarged, without sterile precautions, simph”^ b 3 ’- incising the peri¬ 
neum longitudinall 3 " in the midUne and everting the labiae with silk sutures. 
This brought the external urethral meatus into direct rdew and made for eas 3 ' 
catheterization of the bladder. 


Read at annual meeting, .\merican Urological Association, .Vtlantic Citj-, N. J. June 
25, 1952. ’ 

Dr. Finkle’s paper was awarded honorable mention by the Committee on Scientific Re¬ 
search, .\merican Urological Association; Dr. Miley B. Wesson, chairman. Editor 
‘ Lucke, B.; Lower nephron nephrosis. Mil. Surg., 99: 371-396,1946. 

- Flink, E. B.; Blood transfusion studies III. The relationship of hemoglobinemia and 
of the pH of the urine to renal damage produced by injection of hemoglobin solutions 
into dog. J. Lab. and Clin. Med., 32: 223-261, 1947. 

’ Hamilton, P. B., Farr, L. E. Hiller, A. and Van Slyke, D. D.: Preparation of herao- 
gloDin solutions for intravenous infusion. J. E.xper. Med., 86: 455-163 1947 

’ Hamilton, P. B., Hiller, and Van Slyke, D. D.: Renal effects of hemoglobin infusions 
in dogs in hemorrhagic shock. Ibid., 85: 477-4S7, 1947. mu.ions 

’ Corrigan, F. P. and Pines, I.: Renal circulation after compression of the renal arterv 
according to the method of Goldbkatt. Surg., 14: SS-9S, 1943. ^ arterj 
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Donoi dogs M'ere subjected to phlebotomy, or dogs to be sacrificed for other 
purposes were exsanguinated by carotid cannulation as a source of hemoglobin. 
The method of Hamilton, Farr, Hiller and Van Slj''ke was emplojmd for prepara¬ 
tion of cell-free, sterile hemoglobin solutioiri modified only b}”^ the use of solid 
sodium bicarbonate for stromal precipitation, and then b}"^ dial 3 'sis of the hemo¬ 
globin solution in a cellophane bag against 0.85 per cent sodium chloride solution 
to constant Amlume. This accomplished concentration of the hemoglobin to 6-10 
[gm.] per 100 cc solution, and reduced the ^^olume of infusate necessary to achieve 
desired levels of circulating hemoglobin in the recipient animal. 

Within 1-7 days after processing the donor blood—^just before itrfusion into 
the experimental recipient—freedom of bacterial contamination was proved 
for each solution. Concurreritl 3 f, ox 3 fhemoglobin content of the infusate was 
measured colorimetrically and found to remain constarrt at 90-95 per cent during 
this period of refrigeration.® The alkalinity of the hemoglobin solution was care- 
full 3 '’ adjusted to pH 7.4 on a Beckman pH meter immediatel 3 '^ prior to use, since 
a rise to as high as pH 8.0 was often found after storage of the final solution at 
4°C for even 1 da 3 n 

From 15 to 120 da 3 '’s postoperativel 3 % the surgicalb'^ treated dogs, trained to lie 
quietl 3 '^ or tied loosely in the supine position, rvere gi^’■en 500-1000 cc hemoglobin 
solution intravenousl 3 '’ over a 2- to 4-hour period. In the animals surviving the 
procedure, biopsies of the explanted kidne 3 '’ were taken from 4 to 360 hours after 
completion of the infusion b 3 '' means of a Silverman No. 14 gauge needle, following 
cleansing of the skin and under local 1 per cent novocaine anesthesia. Kidne}' 
sections were stained with hematox 3 din and eosin. Similarl 3 '^, tissue sections were 
prepared from both kidne3's of those dogs which died, or were sacrificed at various 
intervals following the hemoglobin infusion. 

All dogs were fasted and water was withheld for 24 hours prior to infusion of 
hemoglobin solution. For acidification of the urine (4 dogs) enteric-coated am¬ 
monium chloride was given orally in 3-gm. doses, at 18 hours, 12 hours and 1 hour 
before the infusion of hemoglobin.* For alkalinization of the urine (4 dogs) an 
aqueous solution containing 10 gm. sodium bicarbonate was administered by 
stomach tube 3 hours before starting the infusion of hemoglobin intravenously. 
“Hesperidin Methyd Chalcone,” (Lilly) was given in 400 mg. doses, orally, at the 
same pre-infusion time intervals as was the ammonium chloride to some anima s 
in each of the 3 groups of dogs, namely’^, the “acidified,” “alkalinized anc 
“normal acid-base status.”* 


^Evelyn, K. A. and IMalloy, H. T.; Microdetermination of o.': 3 'hcmogIobin, me 
globin, and sulfhemoglobin in the single sample of blood. J. Biol. Chcm., 126; 65a ' 

* Two dogs used in each of these e.xperiments had not previously been S'ven heniog 
solution, whereas 2 animals of each group had 6 months earlier been so trqatcu. d \ i 
specimens of the e.xplanted kidney taken several times during the 1-month period prcc 
the “acidification,” “alkalinization,” or “hesperidinization” experiments ' , 'fj i„,,r- 
phological recovery in the kidnej- from the effects of the original experiment. 
ance values equivalent to pro-experimental levels demonstrated freedom Irom pi s 
renal functional damage. _ nvtent o' 

The acid and base alterations were arranged to evaluate influence ot pu on - 
renal injurr". . , . i,..,,, since 

Hesperidin was given to test the anti-hemorrhagic effect asenbed ; iV’|,„ips 

Luckc* had described mechanical injuiy and parietal thrombi in veins nearinvo \ 
in lower nephron nephrosis. 
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In 2 dogs, mthdrawal of 25 per cent of the blood volunae* (roiighh', 25-30 
cc/kg. body weight) was carried out by venipuncture 4-5 hours preceding in¬ 
fusion of the hemoglobin solution. Tliis crude equilibration of circulating fluid 
volume was attempted for the purpose of evaluating possible influence of the 
hemoglobin infusion upon e.\i:racellular fluid, upon the animal’s general condi¬ 
tion and upon the development of the renal lesion. This degree of hemorrhage was 
found to cause about a 15 per cent fall in urea clearance. The decrease in renal 
function was regained within 4 hours, wdthout haiung affected appreciabb the 
acid-base balance during the period of oligemia. 

Ciystalline hemoglobin solution prepared by the method of Caiman and 
Redish" was given in small doses, in solution, intrai-enously, to each of 2 dogs 
which had 6 months premously been subjected to infusion of hemoglobin solu¬ 
tion and then to repeated biopsies of the explanted kidnei’^. This infusion, con¬ 
sisting of 1 gm. crj'stalline hemoglobin in 25 cc of 0.85 per cent sodium chloride 
solution, was introduced daily for three S-da}' periods, with intenrening 2 -da 3 ' 
rest inten-als between each of the 3 periods. A similar spacing regimen was 
carried out, using the same dose of standard hemoglobin solution, in 2 dogs, one 
of which had imdergone “alkalinization” and the other “acidification” during 
hemoglobin infusion and renal biopsi' experiments 6 months previoush'. This 
program was designed to reveal whether crj’stalline hemoglobin exerted an 
effect as deleterious as the crude hemoglobin solution, and also whether premous 
renal hemoglobinuric injurj’, recent or long-standing, constituted a “nephritic 
nidus” which predisposed to more rapid or more severe injuiy to the renal 
tubular epithelium. 

Urme was collected during the first 4 hours following the intravenous hemo¬ 
globin infusion bj' an indwelling Xo. 18 Folej* urethral catheter. Thereafter 
voided urine was recovered in breakers containing 25 cc toluol. Urine urea nitro¬ 
gen was deteimined bj- the urease-aeration method of Van Slj-ke and Cullen® 
in the urea clearance tests. 


RESULTS 


A total of 24 hemoglobin solution infusions was given to 16 dogs. Four animals 
died within 3-18 hours after the infusion and one dog 34 hours later. One animal 
was sacrificed 1 hour following completion of an infusion. Of the spontaneous 
deaths within 24 hours, 2 animals were of the “normal acid-base status” and 1 
each of the “acidified” and “alkalinized” groups, respectivelj’. Two of these 
deaths could be ascribed to alkalosis, as reckoned from high seium bicarbonate 
and low plasma chloride levels secondarj- to laboratoiy error, nameh’, failure to 
measure and to correct the excessive alkalinitj’ of the hemoglobin infusate. One 
dog, treated only with “Hesperidin” at the time of the hemoglobin infusion, suc¬ 
cumbed to a respiraton.’ infection 8 daj's afterwards. 

Some 65 biopsies were taken from the e.xplanted kidnej’s of 12 dogs under 


- blood volume was assumed to be 10 per cent of body weight 
■ .'-.•■‘“'’an, R K. and Redish, J.; Blood Substitutes and Blood Transfusion editoa h,- 
Mudd, S and Thalhimer, W. Springheld, Ill.: Charles C. Thomas 1949 nn mil' 1 ^ 

* t an Slvke,p. D and Cullen G. E. : A permanent preparation of ur^ail'^ audits use in 
determination of urea. J. Biol. Chem., 19: 211-22S, 1914. ’ 


the 
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various experimental conditions just defined. Fourteen of the animals came to 
necropsy post-experimentally, including those U’-hich died and those sacrificed 
at desired intervals. 

General observations. None of the dogs was totally anuric, but diminished out¬ 
put of urine occurred in all surviving animals during the first day after the in¬ 
fusion of hemoblogin. Less than 100 cc of urine was found at post-mortem exam¬ 
ination in the bladders of the 4 dogs Avhich expired within 18 hours folionung the 
infusion. One dog (A-8) died 34 hours after infusion, having voided only 200 cc 
of grossly “bloody” urine in the post-infusion period; the bladder was contracted 
and empty at post-mortem examination. Ordinarily a normal urinary output or 
even a diuresis ensued within 24-48 hours after the experiment in the swwing 
dogs, and thereafter the daily urinary output remained within normal, pre¬ 
infusion limits. The urine was markedly blood-tinged for the initial 72-hour 
post-infusion period but then cleared gradually in all except 2 dogs of the “alka- 
linized” group, persisting in these up to about 110 hours; thereafter the urine 
remained wholly clear of erythrocyte-free hemoglobin. 

There were no differences, biochemically or histologically appreciable, as to 
time of development of the renal tubular lesions, or to extent of parench 3 'mal 
damage, or to rate of progression of the pathology between the "normal acid- 
base status,” “acidified,” “alkalinized,” and “hesperidinized” animals given 
solutions of hemoglobin intravenously. Moreover, survival time of the amroa, 
or rate and degree of recovery from the hemoglobinuric renal injury was ap¬ 
parently uninfluenced by these various pre-infusion treatments. Likewise, e 
quantities of hemoglobin infused in these experiments and the resulting levels o 
plasma hemoglobin seemed to bear no quantitative relationship to renal function, 
nor to type of renal tubular injury, nor to eventual epithelial recovery o e 
distal convoluted and collecting tubules. As expected, the large dosages of hemo 
globin per kilogram body weight of the animal did impose an initiahy grea er 
burden upon the kidney. This was reflected in generally but not immriably more 
pronounced depression of the renal clearance during the first 4-24 hours a e 
infusion of the hemoglobin solution. However, this factor did not jeopai' 
recovery of these animals. 

As noted previously, definite renal tubular epithelial injury resulte lom^ ^ 
single infusion of hemoglobin solution, regardless of even low dosage o 
meat (fig. 2, 4). But morphological and physiological recovery had 
the time secondary infusions were given to the same animal 5-6 
Even “irritative doses” of 1 gm. hemoglobin, given at frequent inter va s, a 
to produce a “nephritic focus” which would aggravate tubular eprt era 
thology. Thus, relativelj'' irormal urea clearance values, as well as mrcrosc 
findings qualitatively resembling those of a single infusion of hemog o rn, 

curred after multiple hemoglobinuric insults. • 1, s were 

Biochemical observations. Details of renal function tests and of urtrra jse 
deleted from this communication. In brief, intravascular hemolj'srs ® 
fusion of hemoglobin solution in at least 3 experiments, bxrt 
cretron of plasma hemoglobin--' was adequate; no deaths were ascrt 
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this phenomenon. Regain of normal urea clearance values usually followed the 
phase of oliguria, nameR, within 24 or up to 96 hours after the hemoglobin in¬ 
fusions. Alkaline urines developed within 96 hours in all t 3 'pes of experiments, 
proteinuria disappeared irithin 5—7 daj's and “formed elements no longer ap¬ 
peared in the urinarj’’ sediment after 3—4 weeks. Blood urea nitrogen rose tran¬ 
siently for 1-2 days, but not above 25 mg. per 100 cc- Plasma electro^des shifted 
shghtlj^ without consistent patterns toward either acidosis or alkalosis. Hesper- 
idin” did not influence am' of the biochemical or histopathological responses to 
intravenous infusions of hemoglobin. 

Pathological findings. At autops 3 ', in spontaneous deaths or in animals sacri¬ 
ficed at desired inteivals, the explanted kidne 3 ’’ seemed grossl 3 ' normal, except 
in 3 instances where it weighed 15-25 gm. less than the contralateral, h 3 'per- 
trophied organ. Figure 1 demonstrates an explanted kidne 3 ' several months after 
surger 3 ’, shaved of overl 3 ’ing hair to illustrate the method of cleansing for biopsy 
and to enhance photographic detail. 

The kidne 3 ' appeared and felt turgid in those animals which died n-ithin 34 
hours after infusion. The capsule stripped easil\’’ from the normall 3 ’' placed and 



Fig. 1. External x-iew of explanted kidnej' in subcutaneous left lumbar area. Dog .4-1. 
Eight months after surger}’. 

the explanted kidne 3 '; occasionalh', in the latter, infracapsular adhesions de¬ 
marcated former biops 3 ' sites. Bisection of the kidne 3 ' revealed diffuse vascular 
congestion of cortex and medulla. The spleen was enlarged and congested in the 
earl 3 ’ post-infusion deaths, but no other gross tissue abnormalities were noted. 
Large quantities of “sanguinous” peritoneal fluid, of hemoglobin content equal 
to the infusate, were found in the 18-hour deaths. In those animals sacrificed at 
30- to 120-da3' intervals following hemoglobin infusion no remarkable gross 
patholog 3 ' was detected. 

In biops 3 ' as well as autops 3 ' sections of kidne 3 'S, the lesions detected micro- 
scopicalh* were confined to the distal segments of Henle’s loop, the distal con¬ 
voluted tubules and the collecting tubules. Within as brief a period as 1 hour after 
the completion of the hemoglobin infusion, granular accretions and earlv cr 3 'stal- 
line-ca.st formation were obsen-ed in the lumina of these tubules (fig. 2, A and B). 
The epithelial cells of affected tubules .suffered nuclear distortion and cvto- 
plasmic vacuolization. As damage progressed with time, pressure necrosis of 


670 


ALEX L. FINKLE 


these epithelial cells became evident (fig. 3, A). The destructive process was most 
pronounced within 24 hours, but onset of epithelial repair could be identified 
as early as 96 hours later, by which time hemoglobinuria had ceased in mo4 

cases. . .1 • f V 

A progressive loss in integrity of tubular casts was recognized y mr a mg 

eosinophilia and also by fragmentation Avith granulation (fig. 3, B). Damaged 
tubular cells, during reparative phases, appeared to separate from the basemen 
membrane, and a few epithelial “ghost cells” were situated upon and/oMutmn 
the disintegrating casts. A marked basophilia of the nuclei o nev 3 
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ascTnding loop of Henle, distal convoluted tubules and coUecting^A “ 

ular matfrial in initial staps of 3 bows after i“/“®'°?rGVfn'carIv 

Autopsy specimen of right kidney. Death in aj'^aiosis , ^ Cri'stals of Hub >" : 

HGB^in ISO cc solution of pH 8 S, dpe tubule. Interstitial edema. Som P 

stages of cast formation within distal convoluted luou 

mortem autolysis. X 400. circiilaf 

tubular epithelial cells was observed; these tuLlar stn.ctnre 

clusters which, in this form, bore httle resemblan observed 

(■fie 3 B). By careful scrutiny, active mitosis ol som enithelial cells 

X pLtf Over a period ot 10-12 pe ^^toeen'-lored, ,«■ 

progressed until pre-experimental tabular nioipho og 3 ^fi doubtless traumatized 

sumably at the sites of damaged tubules. There v ® ’ tubular damage 

by the biopsy needle, if not by the hemoglobin infeion, 

had been so severe that connective tis^e no acute infiam 

The glomeruli were free of injury. Most commonly tlieie 
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Fig 3 1 slide 135 Dog \ 3 A.utop3\ specimen of right kidnev Death in alkalosis S 
hours after receiving 75 gm HGB in 600 cc solution of pH S 0, dose of 3 5 gm /kg bodi 
Height Clear definition of hemoglobin casts, with evidence of pressure upon epithelium 
of affected tubules Xegligible h-mphoci-tic reaction in parenchima B, slide 115J Dog 
V 15 Biopsi specimen of left kldne^ taken 111 hours after infusion of hemoglobin solution 
Pre infusion Hespendin had been administered orallv and then 24 9 gm HGB uas gnen 
intravenoush in 375 cc solution, dose of 2 2 gm/kg bodi Height Marked disintegration 
of intraluminal hemoglobin ca=ts Small rings of deeph basophilic nuclei of new epithelial 
cells, presumabh forming new tubules 
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matory reaction around either tubules or glomeruli. When such reaction ms 
seen, the mobile cells were mainly lymphocytes, although a few leukocytes were 
occasional!}'' present. 


DISCUSSION 

From the foregoing data it appears that hemoglobinuric injury to the lower 
segments of the nephron is paralleled by disturbance in function of the kidney. 
Although this renal dy'^sfunction does not bear quantitative relationship to dosage 
of hemoglobin, no minimal critical level of plasma hemoglobin seems necessar), 
both large and small doses, ivithin a range of 2-6 gm./kg. body weight, induce 
similar morphological and physiological damage. This finding is at odds mt 
figures for an initial level of at least 3.7 gm. hemoglobin per 100 cc plasma, or 
an average for initial and 24-hour values of 2.2 gm. per 100 cc plasma, 
by Flink as requisite for the development of renal insufficiency in dogs^ c 
present study indicates that as little as 1 gm. hemoglobin given daily for ajs 
produces microscopically identifiable injury in the lower nephron, even t loUo 
renal functional reserve remains grossly unaltered, as manifested by norma urea 
clearance. 'Whether the difference betiveen these and Flink’s experiments, v 
otherwise present cognate results, can be reconciled by'' the fact ^ ® 

prepared hemoglobin solutions ivere used in the present study is as J'®*' ^ 

In any case, the linear rate of ex'cretion of hemoglobin with time, to^ e . 
of 25-50 per cent during the 8-hour period immediately follovung 
this pigment, suggests 2 conclusions, in light of these histopathologica n 

1) The initial burden imposed upon the excretory inechanism o 
nephron by hemoglobin circulating freely in the plasma is not so e y ms 
for the development or extensiveness of the tubular epithelial damagm 

2) The basis for renal malfunction is anatomical and is not simply 

tory alteration in function.” o„„loiive com- 

The latter consideration provides support for the previously sp 

ments by Hamilton et al. on this score." solution, 

In a study of renal reaction to intraperitoneal injection of hem g 
Rather presents a photomicrograph depicting intraglomcndar explana- 

globin.f This finding ivas not encountered in the present study. through 

tion wmuld have to invoke concepts of greater filtration of heraog 
“glomerular pores’’^ than could be absorbed, or the ,„i , 2 , is 

juxtamedullary glomeruli, involving operation of a ® fj-om the 

No therapeutic inferences applicable to man'"’’* may be r 

S Rather, L. J.: Renal athrocytosis and mtraper 

jected hemoglobin in rats.” J. Exper. Med., 87: 1942 , c,„rlies 

>0 Yuile, C. L.: Hemoglobimiria. Physiol. Rev-, 22. 19 . j jX. L.: Studies 

HTrueta, J., Barclay, A. E., Daniel, P.M., Franklin, K.J. and iriei 

of the Renal Circulation. Springfield Ill.: C. C. Th^as_,_ 194 ^ “shunt^ 

lary circulation in man. Am. J. Med., 9 : 216 228, 1950 . 69: 119-148,1948. „rti' 

» Thorn G. W.: Treatment of renal insufficiencjw J. 15 IV. ■ The use of an arti 

- Merrm, J- Smith S. HI, Callahan E. J. “"^ 9 ^'r 25 - 4 ? 8 , 1950. 
ficial kidney. II- Clinical e.xperience. J. Clin. Invest., 
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present studies. Alkalinization did not seem to provide prophylaxis against 
damage to the lower nephron.^® Investigations are being actively conducted to 
evaluate electrolyte balances in human renal lesions of this type'-''® and in 
cognate problems of renal function.*® 

Only conjecture as to the basic disease process resulting in “lower nephron 
nephrosis” can be advanced on the basis of the data in these experiments. When 
massive intravascular hemolysis occurs in man, either from trauma or other 
agents,* or from surgery,®®' ®* there are liberated into the circulation lipo-and- 
muco-proteins from the disrupted erythrocytic stroma. The presence in the 
plasma of these “foreign proteins” may sensitize the renal tubular epithelium. 
This factor, in conjunction with the deleterious effects of free hemoglobin per 
sc, could jeopardize the potential recovery from the latter injury alone. Since no 
evidence is adduced in these experiments, nor in others known to the author, 
concerning an allergic effect upon tubular epithelium in this or other renal 
disease, this tenuous idea does not have any real significance in explaining the 
genesis of this disease. 

Bing’s contention that methemoglobin administration was a prerequisite to 
development of lower nephron disease®* has been challenged elsewhere®' ^ 
and was not borne out in the present study, in which oxyhemoglobin content of 
the infusate was high. “Hesperidin” had been reported to improve capillary 
fragility in the nephrotic patient,®® but the sudden imposition of the renal insult 
in these animal experiments was probably too great to be combated by this 
questionably useful drug. 

Dunn and Webster postulate that the process of concentration of hemoglobin 
in the lower nephron, secondary to reabsorption of the fluid vehicle at this site, 
determines cast formation in the lower nephron.®* This reasoning appears more 
tenable than Bing’s attributing this phenomenon to renal tubular anoxemia.®® 
Based on the microscopical observations of the present study, it seems plausible 
that progressive dehydration of hemoglobin occurs as water is reabsorbed in the 
distal tubules, leaving there a hemoglobin cast. Tubular anoxemia may well re¬ 
sult from the mechanical pressure exerted by the intraluminal casts, sufficiently 
compressing the epithelium to depress renal function. Even during this process, 
as urine is conveyed to the collecting tubule, some portions of casts would be 


239'2?3*^194'?^ ^ following blood transfusion. Report of two cases. J. Urol., 58: 

^ox, C. L., .Ir,, McCune, D. J., Blakemore, A. H., Moloshok, R. E. and deLange, S.: 
I he disappearance of edema through diuresis following artificial elevation of plasma sodium 
and bicarbonate. Bull. N. Y. Acad. Med., 24: 394-395, 1948. 

‘“Fox, C. L.; Significance of electrolyte abnormalities in management of anuria oli¬ 
guria and edema, Proc. Amer. Fed. Clin. Res., 6:23, 1949. 

Winfield, J. M., Fox, C. L., Jr, and Mersheimer, W. L.: Etiologic factors in postopera¬ 
tive salt retention and its prevention. Ann. Surg., 134: 626-634, 1951. 

Creeyy, C. D.; The importance of hemolysis during transurethral prostatic resection- 
A clinical investigation. J. Urol., 69: 1217-1232, 1948. 

195^ of transurethral prostatic resection. J. Urol., 65: 876-882, 

“ Bing, R. J : The effe^ of hemoglobin and related pigments on renal functions of the 
■'**** iwulutic dog. Bull. Johns Hopkins Hosp., 74: 161-176, 1944 
pp. m-iu'tjmi‘ ’*'*P''*''>sis. Med. Clin. North America, Chicago Number, 

11 . 1 ^ P**'*?’ **".** Webster, S. H.: Hemoglobin crystals, casts and globules in the renal 

tubules of guinea pigs following chemical hemolysis. Am. J. Path., 23: 067-981, 1947 ^ ^ 
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swept along by the current and deposited there. Finally, these same hydro¬ 
dynamic events involved in the deposition of casts in the lower nephron could 
explain the processes of discharge of such casts as tubular epithelial repair pro¬ 
ceeded and more active urinary flow was reinstituted. 

Intravenous infusion of 900 cc of fluid into a 15-kg. dog is comparable with 
administration to a 75-kg. man of 4500 cc of fluid. Stewart and Rourke^“ calcu¬ 
lated from their observations in postoperative patients that an increase occurred 
in extracellular fluid up to 80 per cent of the volume administered within 3-4 
days afterwards. Thus it is obvious that in the present experiments severe dis¬ 
turbances of fluid balance were imposed in addition to the deleterious influences 
of the hemoglobin itself. Relatively large amounts of hemoglobin-rich peritoneal 
fluid were found in those animals autopsied within the first 18 hours following 
intravenous infusion of hemoglobin in these experiments. This suggests that “an 
emergency peritoneal reservoir space” for both hemoglobin and excessive e.\tia- 
cellular fluid may be utilized by the organism in an intensive effort to maintain 
homeostasis. Darrow and Yannet reported that their experimental increases in 
peritoneal fluid induced anuria.^® Therefore, this feature of extracellular fluid 
imbalance demands consideration in explaining the oliguria observed during 
the first 24 hours after administration of hemoglobin solution intravenously in 
this study. 

Debate as to the mechanism of anuria in the lower nephron syndrome is not 
concerned wholly with extrarenal factors, as may have been implied in the 
preceding paragraphs. While this point remains unsettled,various mecha¬ 
nisms, operating singly or together, such as decreased renal blood flow''*'" 
initiation of a “Trueta shunt”“ and increased intrarenal pressure®” merit theo¬ 
retical interest. 

Lastly, the absence of aggravated secondary injury to the lower nephron, fol¬ 
lowing previous hemoglobinuric injury to the same animal, requires amplihca" 
tion. It might well be expected that a history of kidney disease would bring 
about a reduction of renal reserve. And by further rational extension, repetition 
of the same offense against the same animal 6 months later should cause a more 
severe renal dysfunction the second time. It is suggested that the present experi¬ 
ments, producing acute anatomical and physiological trauma, did not impeac 
relativelj^ complete renal recovery, nothin the limits of the dosages of Iremogloirin 
given. This pathology of lower nephr-on nephrosis differs, for example, bom mi 
initial bacterial nephritis, a diffuse parenchymal disease, from which feco\er\ 

Stewart, J. D. and Rourke, G. M.: The effects of large intravenous infusions on boiij 
fluid. J. Clin. Invest., 21: 197-205, 1942. 

25 Darrow, D. C. and Yannet, H.: The changes in the distrdrution of body 
panying increase and decrease in extracellular electrob'te. J. Clin. Invest., 

1935. I _ Urnal 

22 Gabernian, P., Atlas, D. H., Kammerling, E. M., Ehrlich, L. ami t-i 

anoxia syndrome: A review and report of 22 cases. Ann. Int. Med., 35: inb 

2 * Peters, J. P.: The problem of cardiac edema. Am. J. iNIcd., 12: G 6 -m, 

22 Houck, C. R.: Alterations in renal hemodynamics and msi. 

during stimulation of renal arterj- nerves in dogs. Am. J. Physiol., 167: o/J w . 23 . 22 )- 
22 Peters, .1. T.: Oliguria due to increased intrarenal pressure. Ann. Ini. i ic ■, 

23G, 1945. 
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could be incomplete. Therefore, later exacerbations of such nephritis would fall 
upon irreparablv and extensively damaged areas withm the kidnej, leading ulti¬ 
mately to renaHaUure and uremia. The lack of knowledge regarding the selec- 
tiAuty of site of disease in lower nephron nephrosis applies also to the exact 
processes of recuperative actmty in the present experiments. 

SUMAL\RT AXD COXCLUSIOXS 

Sixteen mongrel female dogs n-ere subjected to surgical e.xplautation of the left 
kidney to subcutaneous position in the liunbar flank. This procedure pei'mitted 
repeated biopsies at desired intervals following the intravenous administration 
of a purified hemoglobm solution m 22 instances and of crystalline hemoglobui 
in 2 cases. Histopathohcal study of biopsy and autopsy specunens of the kidney 
and luea clearance determinations were used to follow the morphological and 
physiological response of the organism to the insult. 

Cj'toplasmic vacuolization and nuclear distortion of the epithelial cells of the 
ascendmg loop of Henle, of the distal convoluted tubules, and of the collecting 
tubules accompanied formation of granular accretions within affected lumina as 
early as 1 hour following mtravenous administration of hemoglobin solution. 
By 3 hours after the infusion, definite crj'stnlline configmations—‘•hemoglobin 
casts”—could be discerned udthin these tubular lumina. The glomenili were un¬ 
affected, although sometimes a widenuig of the hitraglomenilar space was noted, 
along uith generalized inteistitial edema of the renal parenchruna. Wlien in- 
flammatoiy cellular response occurred at all, the mobile cells were predominanth’ 
Ij'mphocj'tes. 

The earliest phases of tubular epithelial repaii’ were observed within 96 hours 
after infusion of the hemoglobin solution. This process consisted of mitosis of 
epithelial nuclei and marked basophiha of the cells. Disintegration of tubular 
casts commenced concurrently, and the breakdown of formed casts, a process 
of ••granulation,” appeared to recapitulate the formative aspects. Either new 
tubular epithehum formed at sites of damaged cells, or scar tissue replaced areas 
of severe renal parench^mal injurj'. 

Oliguria developed during the first 24 horns subsequent to the mtravenous in¬ 
fusion of hemoglobin in dosages of 2 to 6 gm.'kg. body weight. Urea clearance 
depression during this period confirmed the renal hj'pofunction. Improvement to 
normal urea clearance values ensued within 144 houre after hemoglobinuric in- 
jurj', thus preceding cytological repair by several days. 

Development of lower nephron disease in dogs acidified by orally admin¬ 
istered ammonium chloride, or alkalinized by sodium bicarbonate, likewise given 
orally, was identical, anatomically and functionally, ndth that just described. 
The same lesions occurred in 2 dogs given small dosages of er^'staUine hemoglobin 
and in 2 other dogs given equal “irritative dosages” of standard hemoglobin 
solution for three 3-day periods. The histopathology characteristically produced 
in these experiments was unaltered by pre-experimental administration of 
Hcsperidin” tone of the so-called •‘vitanoin P” components purported to counter¬ 
act capillary fragility). 
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Disturbance in extracellular fluid following the intravenous administration of 
relatively massive quantities of fluid was manifested by free, “blood}'” peri¬ 
toneal fluid, in large volume, in those dogs succumbing within 3 to 34 hours after 
the infusion. In two experiments, pre-infusion bleeding of about 25 per cent of 
the circulating blood volume was performed. It was found that body fluid im¬ 
balance alone failed to account for type or extent of renal disease. In the dis¬ 
cussion, speculations were proffered regarding fluid disequilibrium and intrarenal 
factors in the genesis of renal dysfunction. 

Second experimental infusions of hemoglobin in the same dogs, as well as ad¬ 
ministration of small doses of both crystalline and crude hemoglobin 6 months 
after a primary infusion, resulted in lower nephron pathology identical with that 
originally observed in the given animal. This rvas interpreted to negate the exist¬ 
ence of a “nephritic nidus” which would aggravate parenchymal damage attend¬ 
ing later imposition of equally acute hemoglobinuric renal disease. 
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THE HISTOLOGIC LESION OF CHOLEMIC NEPHROSIS 
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From the Deparlmeni of Surgery, Alexander Blain Hospital, DelroU, Hich-and the 
Dcparlnient of Pathology, Wayne County General Hospital, Eloise, Mich. 


Although there is no full agreement concerning the exact nature of renal 
lesions resulting from the excretion of abnormal concentrations of bile, most 
authorities locahze these lesions to the tubular elements of the nephron, classic 


f 3 nng them as degeneration of tubular epithelium, and bile stained casts occupj''*' 
ing collecting and distal convoluted tubules. A variet}' of glomerular alterations 
have been mentioned, but none has been clearl}’^ inermainated in a significant 


series. 

Recen%, three isolated reports'--•’ have appeared, each describing unusual 
changes in glomerular histologj-^, characterized bj^ hj'pertrophj-- and hj-perplasia 
of epithelium linin g Bovman’s capsule. In each instance there was extensive 
metastatic carcinomatosis of liver, and in one case jaundice avas described. None 
of these authors attributed the observed changes to excreted bile, although such 
a potentiaht}’- was surelj^ present. 

In a study of kidney sections from a series of 68 autopsied indmduals with 
jaundice, usuallj^ obsti-uctive in type, hj'pertrophj" and h 3 T)erplasia of glomerular 
capsular epithelium was observed in 73.5 per cent of cases, involving from 3 per 
cent to 30 per cent of glomeruli in each section, and tending to vary directl 3 ' with 
the duration and intensit 3 ’- of icterus. The affected epithelial cells exhibited 
marked increase in c 3 Toplasm, and enlarged nuclei situated near the center of 
the cell, rather than their position on the basement membrane, as is classicall 3 '’ 
seen in cells enlarged b 3 ' cloud 3 ’- swelling. There was obrtousl 3 ^ ly^perplasia as 
weW as bypertTopb 3 % since in the normal glomerulus onty an occasional flattened 
nucleus can be seen about the capsular membrane. 

These lesions appeared to be advanced degrees of a similar change involving 
tubular epithelium, in man 3 ’^ glomeruli the enlarged cells seeming to invaginate 
through the tubular aperture into the capsular space (fig. 1). In cases with more 
prolonged or intensive jaundice, these h 3 -pertrophic cells tended to partiall 3 ^ or 
completely encircle the parietal la 3 mr of the capsule, in an increasing per cent of 
glomeruli (fig. 2). In no case was alteration of the rtsceral la 3 'er of Bowman’s 
capsule obsenmd. 

Other lesions included the classical bile stamed casts, and a pink staining acellu¬ 
lar exudate within tubules and glomerular spaces, which was thought to be the 
source of hyaline casts occup 3 nng tubules in the distal nephron. 


Abridgement of a thesis submitted to the faculty of the Graduate School U^avne 
University College of Aledicine, Detroit, Michigan, in partial fulfillment of the ’require¬ 
ments for the Degree of Master of Science in the Department of Surgery. 

.-Accepted for publication July 28,1952. 

'Chappell, R. H., and Phillips, J. R.; Adenomatoid changes of glomerular cansiilar 
cpUhelium associated with adrenal tumor. Arch. Path., 49: 70, 1950 capsular 

Am.^j"plat?f''22‘^59f'l9"G™'“'’'‘* transformation of the glomerular capsular epithelium. 

F- A - Hyperplasia of epithelium of renal tubules and 

glomerular capsules. .Am. J. Clin, Path., 20: 1121, 1950. uuuils ana 
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Glomerular capsular lesions Avere not observed in aiitopsj" materia! from a 
comparable unjaundiced group. 

In an effort to reproduce these lesions in the kidneys of healthy laboratory 
animals, obstructiA^e jaurrdice was created in a series of rats by ligation of the 
common bile duct. TAA^enty-six male adult albino rats Avere used, ranging in 



___ 

Fig. 1. A, Hj’pertrophv of epithelium lining convoluted tubules in case of earb' jaun¬ 
dice. Lumen almost entirelj- obliterated in some tubules. Glomeruli are free of involve¬ 
ment. Hemato.xylin and eosin. B, hypertrophj' of tubular epithelium Avith invagination oi 
cells into capsular space. Jaundice of 2 weeks’ duration. 



Pig. 2. HA'pertrophy of epithelium lining Bowman’s capsule. I rocess aim -ju,,'. 
encircles glomerulus, hlarked hj’pertrophj' of cells lining convoluted tubules. i 
dice of long duration. Hematoxjdin and eosin. 


AA^eight from 70 to 295 gm. Four additional rats from the same littei A\eie ^ 
unoperated, and eA^entually sacrificed to prorride a small series of iiorma con i 
Intraperitoneal nembutal anesthetic AA’as used, in doses of 0.05 mg. per 
bodj^ AA'eight. Employring sterile technique, the common bile duct of cac' 

AAms doubly ligated near the duodenum, through midline celiotomy’, t le iga 
being effected AA'ith fine silk thread. 
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Grossly detectable icteiais appeared in nineteen of the rats between the second 
and fifth postoperative day, heralded by cholemic urine, which stained the 
peripenile hair and skin, and a short time later by acholic stools. Fourteen of these 
died from the fifth to the tenth postoperative day, ten noth perforation of the 
• distended bile duct, and subsequent bile peritonitis, which was usually fatal 
within several hours following the onset of shock. Some degree of recanalization 
.! of the ducts occurred in the five remaining animals in this piimarily jaundiced 
. ' group. .Jaundice cleared entu-eh' in three of these, dimmished greatly in one, and 
cleared entirely in the fifth, to return 20 days later. 

/ In seven rats, recanalization occurred so early that no gross jaundice was 
, detected. Two of these were reoperated, the thickened, somewhat distended ducts 
' doubly ligated and severed, producing intense jaundice for periods of 13 and 23 
■' days respectively. The remaining five were eventually sacrificed. The foiu' control 
animals were sacrificed at various ages, with overdoses of nembutal. 
f On the basis of the varied postoperative courses, M'e may logically divide the 
i series into several interesting categories: 

I. Early intense jaundice, progressmg to death in 5-10 days, 14 rats 

II. Early intense jaundice 7 days, diminishing until sacrificed; 28 days total 
icterus, 1 rat 

III. Early intense jaundice, dealing entkely after 6-19 days, 3 rats 

r\'. Early jaundice, clearing, then returnhig and becoming intense until death; 
12 days total ictenis, 1 rat 

V. Intense jaundice following reoperation; 13 days and 23 days total icterus, 
2 rats 

VI. Xo jaundice clinically detectable; some thiekerung and distention of bile 
ducts, 5 rats 

III. Control series, 4 normal rats 

Of the 21 rats exhibiting clinical jaundice, tliis was manifest for one week or 
less in 10 animals, and for more than one week in 11 animals. 

-4 complete autopsj' was performed immediately upon the death of each rat. 
Changes in all rfscera were carefully noted and sections made, mcluding at 
least two sagittal shces from each kidney. Urine specimens were taken from the 
bladder whenever possible, and examined for bile and cellidar elements. 

.\ protocol of each operated animal, including gross and microscopic changes 
observed, is presented in table 1. Table 2 tabulates the nature and degree of 
lesions according to duration of jaundice. Some degree of glomerular lesion was 
produced in 23 rats, a percentage of 88.4. 

In general, alterations in Bowman’s capsule were most marked in those animals 
jaundiced for more than one week. In rat 13 (category Y) continuously jaundiced 
for a period of 23 days after 22 days of incomplete bile duct obstruction, a total 
of 43 per cent of observed glomeruli were involved. There was mvagination of 
hypertrophic epithelium at the tubular pole in 25 per cent, and partial encircle¬ 
ment of Bou-man’s capsule by the hypertrophic, hyperplastic cells in 18 per cent 
ffig. 3). In this animal there was gross and microscopic evidence of severe biliarj' 
cirrhosis and marked dilatation of pancreatic ducts. 


Table 1. Protocol of experimental scrii 
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OTHER CHANGE 

Peritonitis. No 
free bile. Mod¬ 
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The earliest significant glomerular lesions were seen in 2 rats from category 
I, jaundiced 5 and 6 days respectively. There teas 30 per cent glomeRilar int olt e- 
nent in one. and 28 per cent in the other, the abnormal cells being essentially con- 
ined to the uibular pole. 

Complete absence of glomerular capsular lesions occurred in only three rats. 
These included one animal in category I. jaundiced but mo days, and dying after 


Tablt; 2 Renai lesion? irith relation to duration of jaundice: Experimental series 
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Fii. 3 Hi'p^rtrophv and hyperplasia of epithelium m Boivman’s capsuKir space, almost 
comnleteh encircling capsule Rats jaundiced 23 dajs Hematotj tin and eosin. 


perforation of the bUe duct, and mo animals in caiegoiy III. sacrificed 30 davs 
after an initial mtense jaundice had disappeared. The third rat in this catesort' 
revealed mild involvement of only 6 per cent glomeruli. The lone rar in cateson' 
II. fauitly jaundiced for 21 days after 1 week of intense jaundice, revealed slight 
alteration in only 1 per cent glomeruli. The paucity- of capsular lesions in these 
ammais noiild seem to lend support to the theory of Thompson. Frazier an^d 
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Ravdin'* that the lesions of choleraic nephrosis are reversible, tending to dear 
after the influx of bile through the nephrons has ceased, provided the process has 
not progressed to permanent organic disease. 

The flve animals comprising category V, in which no grossR detectable jaun¬ 
dice occurred, but bile ducts were pai’tially obstracted, revealed slight involve¬ 
ment of 1-3 per cent glomeruli. 

All operated animals revealed moderate to marked hypertrophy of epithelium 
hning the proximal and distal convoluted tubules. Hyaline casts occupied the 
distal convoluted and collecting tubules in all animals save two in category 1. 
There was a surprising absence of bile stained casts; however, they were seen in 
a single rat (category'- IV) which was intensely jaundiced for 12 day’s prior to 
death. Twenty per cent of the casts in this animal’s tubules were bile stained. 
Urine aspirated from the bladder at autopsy revealed the most extensive changes 
of the entire series. Many casts of tubular epithelium, overlain with bro\ni 
crystals, rvere seen. There -were many granular casts, and clumps of red and white 



Fig. 4. Kidne 3 ’ from health}’ unoperated rat. Hematoxylin and eosin. 

blood cells. This animal also revealed an intense hemorrhagic cy'-stitis, the in 
severe in the series. Eighteen per cent of glomeruli were altered in this 
Sections from the four control animals revealed only a moderate ypei' 
of cells lining some distal convoluted tubules, and an occasional loose } pn 
hymline cast (fig. 4). 

SUMMARY AND CONCLUSIONS 

On the basis of this study, several conclusions may be stated. 

There is evidence that prolonged intense jaundice is capable o pro uc 
tain morbid histologic changes within the excretoiy units of the ki nej ■ ^ 
Renal lesions include, in addition to the usually'^ described sii e mg ° 
epithelium and pigmented tubular casts, definite hy’pertrophy an 
of epithelium lining the parietal layer of Bowman’s capsule. T is is a pi <= 

Thompson, L. L., Frazier, W. D. and Ravdin, I. S.: The renal lesion 
.aundice. Am. J. IMed, Sc., 199: 305, 1940. 
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change, extending from distal to proximal convoluted tubules, invaginatiug 
through the tubular pole of the glomerulus, and finally encircling Bowman’s 
capsrile. Such lesions were obseixed in 73.5 per cent of cases in a series of autopsies 
on jaundiced individuals, and were reproduced in SS.4 per cent of rats subjected 
to obstruction of the biliarj- system. 

These changes, to a point, are reversible. 

The author is indebted to Dr. S. E. Gould, Director of Laboratories, Wajme 
County General Hospital, for counsel and assistance dming the clinical phase of 
this study, and for making available the autopsy material. Dr. E. T. Bell, Pro¬ 
fessor of Pathology-, LTniversitj- of ^Minnesota, gave encouragement and helpful 
criticism by correspondence. 

The experimental phase of the study was performed in the e.xperimental 
laboratories of Alexander Blain Hospital, using animals, materials and eqifip- 
ment furnished b}- that institution through its Research Fimd. sponsored by Dr. 
-Hexander 4V. Blain. 
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Jtadiographic evideiicp ini'lioof 

kidneys in the case to be descj-ibed’ functioning 

been tused with each othei- but thi^- d I kidneys may have 

Gruber (1900) rightlyr 

supernumeraiy kidiiey.s ivhethfii- fh..’; genetically no dilTeretice betivceii 

Mra. X, a 42 year old ntanS “ ‘t "'c: f 

and after the incident of cpiifi- 1 ? in’ •'^7^ ^•’^cellent health both before 

taken, that she aa,v ,.o reaao li'S?'""' *» ">0 .vnrys l».s 

of .acieticc. Hon-erer, tiie picturL , Z 'T ‘"''ee‘'en«o.i to satisfy II,o mri«il; 
^vhom I am indebted for thom . r ” Gfiarlton, Loots and Osier, to 

tire si.v kidney-in-eter units ’ ^“01161,1 quality and dearly indicate thsi 

There is a me)i„, "ISIne r “I* 

lateral group which also shmt' ® ^ double left unit, and a 

The t«-„ sets differ t " *'"= "Sht «'«i I'™ «" ttaWl. 

taken alone would not p\7f* position and character. The medial one 

clinical finding, namelv a dnnl^i^r*^ (because it reproduces a very common 
ureters riur close together • i . ^ kidney and two ureters on one side. The two 
In the lateral group on till 77 .* the same place, 

maintain a coul-se far latelll 1 7 ureters pass out widely and 

defined kidneys but bv n ^ normal one. They originate from no well- 
in contrast to the usini n , tuhe-Jike calyces which pass mediolaterally, 

ends, these lateral ureters fill', 

ureters, jind seem to he I°"’^i'ds the middle line, cross the media! 

two left lateral uretei's ■ towm-dg fjjg j^ggion of the bladder neck. The 

once. " un SI e by side and appear to cros.s one another at Ica-'^t 

later, i.s thaf the^mLIal seTir importance and will he referred to 

the concentration nf n ”'"*? vork. In its three components 

are clearly defined even in Th Pmlonged and the ureters 

on the contrary are i«">ute film. The shadows of the lateral ureters, 

after the ten minute film' ” outset and cease to be visible 


ORIGIN OF THK ANOiMALY 

harm prodncprl 77 ^Pu^^’ulate on the emhryological disturbance that could 

1) xtr^^eiT® iWotheses as follows: 

the right one and form b^mTlS'llft”’" 

finwinn'; a mesonephric svstem which has continued to 

function in the adult. The mesonephric duct of the"left side i.s duplicated. 
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3) There were four mesonephric ducts in the einbr%' 0 . two on each side. The 
ones on the right side gave ri.=e to one ureteric bud each, those on the left to 
two each. 

4) The extra kidneys and ureters represent a teratomatous formation, and 
there is a ‘'duplicitas infratimbilicalis" present unth no manifestations outside 
the urinarj' tract. 

Some detailed consideration may now be given to each of the^e theorie.--. 

1) The iheorij of muUiplc urcU-nc Ihis the commonly accepted explana¬ 
tion for the presence of midtiple ureters and i.~ a reasonable supposition to ac¬ 
count for the customarj- three- or four-kidney subject. In these ea.ses the ureters 
run more or les-s together and open .somewhere along a line from the .mpero- 



Fig _1 kvereton urograta sho« ins six ureters. Film taken 10 minutes after iujectioa of 
20 cc o: uroseleclan Lateral three ureters show much ies.= concentration of dve than medial 
ones. 

lateral comer of the trigone to the verumontanum in the male, or the vestibule 
of the vagina in the female. In a pretious paper (1927j I gave some eon.sideration 
to this development vagary. In the few cases of triple kidney that have been 
described, the three ureters ran together and the condition was. in theorv. 
capable of e.'mlanation. by presuppo-sing three buck on one side. Eisendrath and 
Rolnick (1943) devote a short paragraph in their book to the .subject of triple 
ureters and cmpha.rize the rarety of the condition, piiotmg the easels of Lau and 
Henline (19311 and of Chwalla of Vienna (193.5). In both the.=e instance.s. there 
wen? three ureters on the right. They ran side by side but one of them ended 
blindly after a short upward course. Gmber refers to a communication of Prei<- 
der. who found, in an ox. three kidney.- in.ridc the fatty cap.nile of the left .ride. 
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One must be careful in regai’d to terminolog}’- as the expression “triple kidney” 
may, as in Hanley’s case (1942), refer to a horseshoe kidney with a total of three 
ureters. I have not had access to Chwalla’s article, but Lau and Henline, who 
wrote very' shortly after the introduction of excretary urography, give an inter¬ 
esting historical review on the subject of multiple ureters. They quote Cunning¬ 
ham of Boston as saying that he was almost sure that he had encountered a case 
wuth six ureters. This vague reference seems to constitute the only prerdous 
mention of such a condition. Subsequently, Woodruff (1941) reported a casein 
rvhich a routine pyelography in a prostatic disclosed three definite kidnej'- 
ureter units on the right side and one on the left. The case is illustrated and shows 
a true triple kidney with good function in all its components, the ureters running 
together, and the calyces all draining latero-medially into the pelves in the normal 
manner. 

It seems, however, that the case of Mrs. X is unique in that there are two 
sets of kidneys each different to the other in location and behavior, w'hile the 
individual components of each set are similar to each other in both these respects. 

2) Theory of a functioning mesonephric system. At the first blush, the finding 
of a functioning mesonephric system in an adult human being would be about 
equivalent to meeting a grazing Brontosaur in Regent’s Park! Incidentally 
“extinct” species have occasionally turned up une.xpectedly in living form. For 
example among the bii'ds, Notorm’s in New Zealand, and among the fishes 
Latimeria Chaumnae in South Africa. Thus far-fetched as the mesonephric 
theory may appear to be, there are certain features in the case of Mrs. X which 
may be considered to support it. These may be summarised shortly as follows; 

a) As previously mentioned, the lateral ureters lie far out and at the caudal 
extremity turn sharply^ medially and cross the medial ureters. It is impossible to 
tell from the x-rays whether the lateral ureters are anterior at the point of crossing 
as they shonld be if they^ represent mesonephric ducts. These ureters are suppUe 
by a series of tube-like calyces somew^hat segmental in character rvhich originate 
in a rather indefinite medial mass and run laterally to join the ureters. In a 
these respects they recall the arrangements existing in the mesonephros and its 
ducts. The comparison is illustrated in figures 2 and 3. 

b) In the films of Mrs. X, the order of the structures, latero-medially are: 
lateral ureters, indefinite mass from which the calymes emerge, kidney and me la 
ureters. Tiffs corresponds to the order in the fetus which is; Mesonep ric 
(wmlffian) duct, mesonephros (wolffian bodyO, kidney and ureter. 

c) The lateral secreting units, it has been shown, play^ a very minoi ro e in 
comparison with the medial ones. This is w'hat one would expect of mesonep ric 
units functioning faintly^ long after they^ should, in the ordinary couise o 

have disappeared entirely or, at most, be represented by' a few' inactive 
in the mesosalpiinx. They' are hardly' more than shadow' or ghost kidney's, n 
a very different state of affairs from that w'hich is found in the ap astic 
double kidney' w'hich, unless diseased, concentrates urine as well, an or as 
a time, as the major component of the same organ. 

Turning from these anatomical comparisons to evolutionary e^'l enc , 
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able to find in the animal world instances in which mesonephric and metanephric 
systems function simultaneously. According to Pellegrin (1914) there are some 



1 Pig. 2, Semi-diagrammatic representation of urinary tract of Mrs. X, derived from 
study of whole series of films for comparison with figure 3. On left side, lateral ureters are 
shown passing behind medial ones, and on right lateral ureter passes in front. Actually it 
was impossible to be sure nhether crossing w.as in front or behind on either side 



Fig. 3. Drawing to show gcnito-urinary tract in a 23 mm. fetus. Mesonephros and its 
duct arc seen to be lateral to kidney and ureter and duct crosses anterior to ureter. (After 
Hunter, R. II , Contrib. to Embry No. 129, 1930 ) 

lizards (lacerta) in which this occurs for more than the first year of life. Gegen- 
baur (1901) writing 13 years earlier had stated: “The abandonment by the 
mesonephros of its excretory function and the accompanying retrogression in its 
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Structure does not take place in reptiles till a long time after the animal has 
left the egg. The lacerta in which the conditions have been best studied ha^'e a 
mesonephros which operates until after the first winter sleep” (author’s trans¬ 
lation). Thus were it possible to get pyelograms of a leguan or a monitor early 
in life, one would expect to get pictures similar to those of Mrs. X except that 
normally neither of the two ureters on the left side would be double! 

Kermauner of ^'^ienna (1909), writing in the first edition of Schwalbe’s book on 
malformations of the female genital tract, mentions a case of Skene’s (1896) in 
which this author passed a sound up a duct opening close to the external urethral 
meatus and coursing up alongside the uterus. This canal was afterwards cauterized 
and partiall 3 ' removed because of the annoymnce to the patient caused by the 
fluid which was excreted. “Kein Harn!” annotated Kermauner when recording 
this observation, but is it so certain after all that it was not urine? The situation 
of the canal makes it probable that it was a Gaertner’s duct, that is, a persistent 
mesonephric channel. It might, of course, have been an aberrant ureter which, 
when present, regularlj^ opens just below or beside the external urethral meatus 
in the female. Skene, however, was certain that its course lay along the uterus, 
thus following the normal track of a persistent mesonephric or wolffian duct. 
Is it possible that in this case the conduit was caiTving the waterv urine of a 
functioning mesonephros? 

3) Duphcation of the mesonephric duct. A priori, there seems to be no reason 
why the mesonephric duct should not be duplicated as readily as the meta- 
nephric ureter. X'eale and Hand (1936) after refei-ring to the confusion between 
mesonephros and metanephros at the phylogenetic leA’el at which the one is 
being replaced by the other, conclude: “The fact that in some mammals and in 
man a number of ureters ma}^ develop suggests the possibilit}'’ that ureters were 
primiti\'ely multiple but that they have Irecome reduced in number in mam¬ 
mals.” I have not searched zoological literature, and do not know whether double 
ureters ha\"e been found in such animals as frogs and toads which use a meso¬ 
nephric system of excretion, but I have little doubt that this anomaly must 


occasional!}^ occur. 

On this point there is some evidence to be derived from the human subject. 
When three testicles and their vasa deferentia are found in an adult male, theic 
is a strong presumption that there were three mesonephric ducts in the embr\o 
from which he was derived, as the vas in the man represents a later stage of the 
primitive urinary channel of the fetus. The condition of multiple testes is lare, 
and in most of the reports under thi.s heading there is merel}" a fission of one 
testicle, one vas serving both parts. However, Edington and Blacklock (1928) m 
a comprehensiA’e review picked out four cases in which a third vas and conespon 
ing testis were present. The reporting authors were Lane (1894), Mariotti (19 / , 
Hass (1922) and Holder (1925). I have looked up a number of articles pubh.shec 
since Edington and Blacklock’s paper appeared, but have not been convince 
the descriptions given that an extra vas was actually present. Lane s case vas c) 
interest. He found one normal testis on the left side and two on the ngi eac 
with its tunica vaginalis and its vas deferens. The upper and sma ei es 
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the right side was removed at the request of the patient, an adolescent who did 
not relish this superabundance of nature’s gifts. The only discussion when the 
case was presented to the Clinical Society of London was by a surgeon present, 
who took Laire to task for wantonly interfering with an organ that had been, 
for some good purpose, bestowed by Providence on its owner! From the above 
instances of multiple vasa and testes in the adult, it seems that there may be 
three mesonephric ducts in the fetus; and if three, why not four, a condition 
which might lead to the phenomena under rerdew, as found in iNIrs. X? M e 
should have to assume that one ureteric bud arose from each of the right meso¬ 
nephric ducts and two from each of the left ones. 

4) Theory of developmental duplicity. The hypothesis of developmental duplicity 
is based oir the possibility of another fetus being superimposed, a kind of tera¬ 
toma. where the lateral set of ureters would pertain, as it were, to a different 
induddual, a very restricted case of Siamese twins. I am grateful to Professor 
H. A, Harris of the Cambridge School of Anatomy for sending me an article by 
Gruber on this subject. The chapter by this author appears in a later edition of 
Schwalbe’s Missbildungen than the one to which I have access. Gruber refers to 
a report by Altmanu (1920). The latter dissected a three day old ibe.x of un¬ 
determined sex. There were two ureters and kidneys in tlie noi’mal position. In 
addition, there were two rudimentary kidneys, and the corresponding ureters 
opened respectively into the urethra and into a canal lying parallel to it. The 
animal had a split pehds, a supernumerary extremity, persisting cloacal arrange¬ 
ments, and, apparently, a double urethra. There was a small tube, blind at both 
ends, which Altmanu interpreted as a fifth ureter. The condition present in this 
young animal is that denoted by Schwalbe as “Duplicitas as^vmmetros ventralis 
infraumbilicalis.” It would be difficult to accept the duplicitas hypothesis in the 
case of ^frs. X. a woman'to all outward appearance perfectly formed, and normal 
a.s regards phy.siology and reproduction, 

coxcLr.«iox 

Xone of the theories broiight forward are particularly convincing. That of two 
me.-^onephric ducts with six ureteric buds fails to account for the three poorlj’ 
functioning and laterally situated ureters. That the latter are in fact mesonephric 
is supported ijy their position and the other arguments brought forward. One 
must a.ssume a double Wolffian duct on the left side, but this has been shown to 
he an occasional pos.sibility. The difficulties in accepting this theory are: 

Ihe paramesonephric (mililerian) duct.s are intimately connected with the 
mc.'onephric ones crossing them lateromedially and being wrapped up with them 
in the genital cord, Xow, in the case of Mrs. X, the genital system was normal 
enough to permit her to mother two healthy boys. 1 X 1111 the paramesonephric 
system thus developing along the usual lines, it is difficult, but perhaps not im- 
pn.-..vihle, to conceive that the mesonephro.s and it.s duct .should remain at the 
early foetal stage. 

Uie ovary must lie adjacent to the mesonephro.s. so that if tlie ovaries in the 
ease under review were in the pelvis, the body high up near the kidney could not 
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be a persistent mesonephros. What is not known is rvhether the ovaries actual^ 
were in the pelvis or whether children could be conceived if thej’’ were not. 

The customary opening of a persistent wolffian duct (Gaertner’s duct) lies 
distal to the external sphincter of the urethra implying incontinence of urine 
which the patient did not have. Possibly on occasion it opens at a higher level 
within the sphincter, but there is no e\ridence that this is so. 

It is stated that the mesonephros never functions even for a moment in the 
human fetus. This statement, often made, lacks proof, and even if true in a 
general way v^ould doubtless in the hui-l^’^-burly of deA^lopment be subject to 
exceptions. 

The third theory that there were four mesonephric ducts and six ureteric buds 
does not elucidate the different nature of the lateral from the medial ureters, and 
pi'esupposes an anomaly of an unprecedented kind. The fourth or “Duplicitas” 
theory is inherently improbable. 

In fine, all one can saj'’ is that that the anomalj’’ occurred, that it is unique, and 
that the attempt to explain it is as hopeless a task as that of the philologist 
trying to piece out a dead language fi-om limited material and finding instances 
where a word occurs only once in the manuscripts, and then with no adequate 
context to indicate its meaning. 


SUMMARY 

A case is described in which six functioning kidneys and ureters were found by 
radiography in an adult female. 

The ureters appeared in two sets, each set showing different charactenstics 
both as regards position and function. 

Four hypotheses are discussed in an endeavor to explain how the anomaly 
arose, but none of these is entirely'' satisfactory. 

The hypotheses are: 

Two mesonephric ducts but six ureteric buds, two on one side and four on the 
other. 

Persistent functioning mesonephric units with a double duct on the left si e, 
together with one single and one double metanephric unit, making six in all. 

Four mesonephric ducts giving rise to six ureteric buds. 

Duplicity (teratoma) of the hinder end of the body. 

152 List or Bldg., Johannesburg, South Africa 
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be a persistent mesonephros. What is not known is whether the ovaries actually 
were in the pelvis or whether children could be conceived if they' were not. 

The customary opening of a persistent wolffian duct (Gaertner’s duct) lies 
distal to the external sphincter of the ui-ethra impljdng incontinence of urine 
which the patient did not have. Possibly on occasion it opens at a higher level 
mthin the sphincter, but there is no e\'idence that this is so. 

It is stated that the mesonephros never functions even for a moment in the 
human fetus. This statement, often made, lacks proof, and even if true in a 
general way would doubtless in the hurl3’--burly of development be subject to 
exceptions. 

The tliird theory that there were four mesonephric ducts and six ureteric buds 
does not elucidate the different nature of the lateral from the medial ureters, and 
presupposes an anomaly of an unprecedented kind. The fourth or "Duplicitas 
theory^ is inherently improbable. 

In fine, all one can say is that that the anomaly occurred, that it is unique, and 
that the attempt to explain it is as hopeless a task as that of the philologist 
trying to piece out a dead language from limited material and finding instances 
where a word occurs only once in the manuscripts, and then with no adequate 
context to indicate its meaning. 


SUMMARY 

A case is described in which six functioning kidney^s and ureters were found by 
radiography in an adult female. 

The ureters appeared in two sets, each set showing different characteristics 
both as regards position and function. 

Four hypotheses are discussed in an endeavor to explain how the anomaly 
arose, but none of these is entirely^ satisfactory. 

The hypotheses are: 

Two mesonephric ducts but six ureteric buds, two on one side and four on t e 
other. 

Persistent functioning mesonephric units vdth a double duct on the left si e, 
together with one single and one double metanephric unit, making six in all. 

Four mesonephric ducts giving rise to six ureteric buds. 

Duplicity (teratoma) of the hinder end of the bodyL 

152 Lister Bldq., Johanneshurg. South Africa 
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WILMS’S TUMOR IN CHILDREN 

liOBERT A. Garrett and h, o. mertz 

train the Dcpailiiwnt of Gcnito-Vrinari/ Surgery, Indiana University ilcdical Center, 

Indianapolis, Ind. 

The management of renal embryomas in children (Wilms’s tumor) is a dy¬ 
namic subject. Despite the fact that approximately the same therapeutic meth¬ 
ods \vere available a decade and a half ago, the expectant cure rate has improved 
from approximately 10 per cent to eurrently better than 33 per cent. It ha^ been 
repeatedly^ asserted that renal embryomas make up 20 per cent of all neopla-sms 
of childhood, being surpassed only by tumors of the eye. IVe belier'e that furtlier 
ob.servations on this proldem are van-anted. 

The material for this paper is derived from 78,901 admissions to the .lamc^ 
Whitcomb Rileys Hospital for Children over the period 1925 to 1949 inclusively. 
Twenty three consecutive cases of Wilms’s tumor have been observed over this 
25 year period, of which eight have survived and fifteen are dead. Nineteen of 
these 23 cases were managed cxclusi\’ely by' the staff, whereas the remaining 
were referred to the hospital after nephrectomy elsewhere. Usually the problem 
was that of terminal care in the latter foui-. There is little predilection for side 
or sex, although our series does not bear this out. Eight were females and 19 
were males. The loft side was involved in 14 cases, the right in 10. Sixteen of our 
cases wei’c three y-ears of age or less, while 8 were o^■er 3 years. Tin's is in keeping 
with Campbell.* 

The classic description of renal embrymmas by' Wilms- in 1899 has linked hts 
name to the.se neoplasms, although GairdneH first noted their existence in 1828, 
and Birch-Hirschfeld,^ in 1894 described and emphasized the multiple tyj)c.s of 
tissue found therein. 

Histogenesis of tliese tumors was formerly' attributed to aberrant re.- 5 ts of 
sclerotome and my-otome, or to aberrant growth of the rvolffian body. The con¬ 
cept of Muus° in part shared by- Wilms and further supported by' Dean® lelatc.^ 
the tumor to the renal blastema, thus satisfactorily explaining the multiphciL 
of histologic patterns encountered. The occurrence of approximately three micro 
scopic classes of tumors based on the date of origin in cmbry'onic life has leen 
described by' Geschickter and Widenhorn.^ The first class predominate.s in e 
ments foreign to the kidney- (muscle, bone, cartilage). The majority of 
tumors fall into the second class, predominating in abortive tubules sunoim c 
by- small spindle cells arranged in whorls. The third class is rather unusua an 
is found to contain more adult elements (embry'onic glomeruli and tu vi Cs 
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All of our patients had a palpable mass in the abdomen on hospital admission. 
The majority of parents reported accidental discovery of the mass, commonly 
while bathing the child. In contradistinction to the findings in hypernephroma, 
hematuria is not a common initial complaint. But few of our patients manifested 
hematuria.' Some degree of discomfort was registered by seven, and was usually 
vague and unlocalized. Tumor growth is usually rapid, changes in size being 
noted from one week to the next in untreated cases. Hemorrhage into the tumor 
accounts for sudden oi'ernight grondh. 

On examination the abdomen is commonly found enlarged, distended as^mimet- 
rically by the loin mass. The superficial abdommal veins may be unusualh- dis¬ 
cernible. Palpation of the mass by ballottemeut should be done sparingly and 
gently. Some degree of mobiliti' can usually be elicited inasmuch as tendency for 
local tumor spread bejmud the capsule does not occur until late. This should be 
home in mind before declaring a tumor inoperable, thus avoiding the error of 
allowing an operable tumor to go unexplored. Fever is not a rare finding in the 
absence of demonstrable infection. Hj’perpj-rexia was the dominant finding in 
one of our cases, terminating rapidly in death before therapy of aiyv kind could 
Ire instituted. 

Diagnosis is not difficult. A loin mass in a child should arouse suspicion. Em¬ 
ployment of the excretory pyelogram often is diagnostic. Moreoi'er it will de¬ 
termine the integrity of the opposite kidney. Distortion of the calycine pattern 
by pre.ssure, with medial, anterior or inferior displacement is the nile. Superior 
displacement may occur but is uncommon. Lateral displacement is rare. Retro¬ 
grade pyelography may be and often is utilized when any doubt e.xists. Other 
abdominal lesions must be excluded in the differential diagnosis. Pj’elography 
usually excludes hydronephrosis, the most freciuent urinaiy tract tumor in chil¬ 
dren. Xeuroblastomas often have a characteristic peppering of calcific deposits, 
and aie lcs.s apt to distort the calycine pattern. Pyelographic distortion by ad¬ 
renal neoplasms may simulate renal embryoma, although usually pelvic displace¬ 
ment is downward and outward with little calycine compression. The differen¬ 
tial diagnosis of a renal cyst may be difficult and answered only at exploration. 
Radiotherapy may be of some diagnostic value in such a case. Of course polj’cystic 
disease is bilateral and characteristic pyclographically. The problem of sple¬ 
nomegaly is solved at pyelography, as a rule. 

Ireatment is controvei-sial. Several methods of management are available, 
utilizing surgery, radiotherapy or a combination of both. There is little disagree¬ 
ment that nephrectomy must be employed to rcalize a creditable cure rate, 
although several cures have been reported with radiation alone.'- u. i:. u. n 

The greatest disputation centers about the proper use of radiotherapy. In a 
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recent exhaustive review of the literature, Harvey^^ was unable to establish good' 
statistical evidence to support any one form of therapy. However, Ladd'® and 
later Gross,reporting in 1950, advocating immediate surgery, recorded 2 year 
cure rates of 30 per cent and 47.3 per cent respectively. The latter attributes 
this improvement at the Boston Children’s Hospital to the additional use of 
postoperative x-ray. On the other hand, Priestley,'® Busche,"’ Kretschmer,''’ 
Prather," and many others favor the use of preoperative x-ray as well as post¬ 
operative radiation. Perhaps a more rational approach to the problem is to 
consider each case individually, using preoperative therapj'^ in those cases in 
whicli the operator feels nephrectomy too formidable, reserving immediate sur¬ 
gery for smaller neoplasms. This view is held by Nesbit,® and Sauer.'” Indeed, 
it is our belief that preoperative x-ray should be administered onlj^ until the 
neoplasm is reduced to operable dimensions, leaving intense radiation to the 
postoperative phase. We believe that postoperative I’adiotherapy is desirable 
and use it routinelyn 

Of the 19 patients undergoing therapy"^ primarily at the Indiana University 
Medical Center, nine underwent nephrectomy. Of these, eight are living and well 
18 months or more. Of the remaining ten, one died in hyperpyrexia prior to 
institution of therapy, two were considered inoperable at surgical exploration, 
and seven were denied exploration as inoperable. By more recent standards, 
many of those considered inoperable might now be nephrectomized. Of the 9 
patients undergoing extirpative surgery, four had transabdominal and five had 
lumbar nephrectomies. All of those considered inoperable were submitted to 
x-ray therapy to the limit of their tolerance. All are dead. The operative mor¬ 
tality was zero. Table I has been constructed to illustrate the methods of man¬ 
agement employed in the 19 cases analyzed. Table 2 includes those cases having 
nephrectomy elsewhere. 

The amount and technique of x-raj'^ therapy over the 25 year period has i ane . 
Currently the factors in technique are as follows; 20 ma current, 200througi 
50 centimeters of air with 3^ mm. Cu and 1 mm. A1 (0.9 mm. Cu H’iHv) filtration. 
Ordinarily the daity dose administered to one of three abdominal ports in ro a 
tion will fall between 100-200 r. Ultimately up to 2,000 r to each field is deliveie , 
achieving a dose of from 3000 to 3500 r at the center of the tumor. The amoun 
delivered prior to surgery^ is dependent upon the response of the tumor to roen g 
therapy. If response is rapid, rendering the kidney'' easily operable m a s or 
period, the majority'^ of the x-ray'' therapy will fall in the postoperative p a.s^ 
Individual tolerance will influence the amount of dosage delivered, t is 
to be emphasized that the amount of radiotherapy'^ deliiTred is depen en up 
the time interval consumed in administering it. 

Heavy'' local radiation may^ cause skeletal defects due to epiphysea air 
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Tilis 13 denioiistniTecl in two of our sori(^. In botii; inutiinition of tlic ilium on 
the radiated side failed to occur (fig. 1). Functionally there has been no handicap 
noted in either. This is a small price to pay in riew of the apparent beneficial 
tumor efiect. 

Metastasis of renal embryomas proceeds by way of the blood stream in the 
main, although hunphogeneous dissemination may occur. Ltmg and liver are 
involved first, with ultimate spread being widespread. Bone metastasis is un¬ 
common and serves as a point of dififerentiation between neuroblastoma and 
Wilms's tumor. The former is notorious in its bone metastasis. Local spread 
through the thick tumor capsule proceeds slowh' and takes place late in the 

Tabix 1. Therap?:\itic siatistici. Cas€S fxc/i(eir<?y I. U. Jfcdical Center 


orrcois: 



AHve 

Deed 

Xo therapy 

0 

1 

Xephrectomy and postoperative x-ray 

1 

0 

Preoperative x-ray and nephrectomy 

Preoperative x-ray. nephrectomy and postopew- 

2 

0 

tive x-ray 

5 

1 

Radiation only 

0 

9 

Total 

S (42.197 > 

11 (57.9S71 

T.iBLE 2. Therapculic statistics. 

.4U casc.^ 


orrooiE 


Alive 

Dsad 

No therapy 

0 

1 

Nephrectomy and postoperative x-ray 

1 

X 

Preoperative x-ray and nephrectomy 

Preoperativc x-ray, nephrectomy and postopera- 

2 

0 

tive x-rav 


1 

Radiation only 

0 

9 

Total 

s 'TS.S97' 

15 ( 6 . 5.2971 

-----__ 




couise of the disease. It is possible that radiotherapy may obliterate tliis tt'pe 
o: gromh. thus rendering it more readily operable. An unusual metastasis to the 
urinar}’ bladder was obsert'ed in one of our series, pretiously reported.— It is of 
extreme imponanee to consider a significant number of metastatic cases salvaae- 
able. In the series here considered two children have sundved 4^2 years and IS 
months free of disease after x-ray obliteration of pulmonarx- metastases. Their 
case reports appear below. Although pulmonan.- fibrosis may result from heavt- 
thoracic radiation, little is lost in attempting salvage of th(^ children. Neither 
of the children demonstrate damaged pulmonarx- fields today. .Success in radia- 

= Meni. H. O-. Howell. It. D. and Hendricks, J. W.: J. Urol.. 46: 1103. 1011 
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Ti'imH))i'nloii(>nl I'i.'tOO r fl/uik, l,m)() MviiiK and well SiiiKlc olniHl. molaHlaaiH. Ito- 
V liiiiK IS moa. apoiulcd lo x-ray 




Table 3. —Concluded 

Wilms’s liiinors treated primarily elsewhere; admitted for x-ray therapy 
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tion of pulmonary metastases has pre\-ioush' been reported by Kerr,“ Bixler, 
Stenstrom and CreerT’’ and Silver.^ 



_ Fjg. 1. A, epiphyseal arrest of left ilium S200 r \-ray administered B. epiphyseal arrest 
of right ilium StOO r \-r 3 y delivered 



Fig 2 .1. hilar metastasis on right side noted March 15. 1947 B, normal chest \-rav 
July 27. 1951 

C\r-K HtPORTb 

Case I E. II. K (10-132!.I). a 3*2 year old white girl, was admitted to the 
hospital on Xovcniber 11. HUG. A mass had been found under her right rib 
margin 3 day.s prior to admi.ssion. The child had been in the best of health and 
Silver 11 K .1 I'edial . 31: 643. 1917 
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spirits. Unusually prominent abdominal veins were noted at the time of tumor 
discovery. On examination a mass occupjdng the entire right flank and ahdomen, 
e.xtending' downward into and filling the iliac fossa was found to be slightly 
mobile. The blood pressure was 95/70. Blood count and urinalj'sis failed to dis¬ 
close abnormalities other than mild anemia. Chest and long bone x-ray.s were 
normal. An excretory urogram, later confirmed by retrograde pyelography, 
pointed out a large soft tissue mass in the right flank with pehde distortion typical 
of Wilms’s tumor. X-ray therapy was begun immediately, delii'ering 3000 r to 
three abdominal ports over a period of 17 day's. Response was striking after the 
third day of therapy. A lumbar nephrectomy was done on the eighteenth day of 
therapy. Radiation was not resumed after suigery. The child was discharged ia 
good condition on January 3, 1947. A follow-up chest x-ray on March 15, 1947 
revealed a definite area of metastatic deposit in the idglit hilar I’egion with other 
questionable deposits in both lung fields (fig. 2, A). A second course of x-ray was 
directed toward both lung fields. .A. total of 4200 r was given. The hilar mass 





I# ’iTlP-, 



_ . __IL c 

Fig. 3. A, anteroposterioi- chust film showing right lower lobe metastasis on 
1950. B, lateral chest .x-ray locates metast.asis in base anteriorly. C, normal anter ) 
chest film on .August 15, 1951. 

quickly disappeared. A chest film on September 15, 1951 (fig. 2, B) demonstiates 
the pulmonary fields still to be free of neoplasm. This ’'cpresents a 4^2 J 

Case 2. D. L. H. (137949) a 2i4 year old white boy, had had a hard niass 
in his left flank for 10 days prior to hospital admission on September 
The parents stated the child had no complaints. A large mass exteirding 
the left iliac crest occupied the left abdomen. The blood studies an _ 

were normal. The blood pressure was llO/GO. Chest and long bone stu 
normal. An excretory urogram Mas diagnostic of AVilms tumor l^^mcn 

was not employed. X-ray ther-apy lyas begun immediately' o\'er the eta ’ 
delivering 2400 r to three ports over a period of 13 days. -V transai ” 
nephrectomy was carried out on the fourteenth day. 
was resumed shortly after sirrgery. -V total of 2400 r- was given to t re e a 
postoperatively. Oir Alarch 9, 1950 a metastasis cm. rn d'ameter iw ^ 
ty Chest x-cay in the right lung base (fig. 3, .1 a,.d li) A 
delivered to both lung fields. Resolution of the ncoplastu clep 


WlLM^'s TOtOn IX CHILDREN 


703 


ami on last follow-up study (fig. 3, (7) the patient was free of demonstrable 
metasta^e.s. This is an IS month survival dating from final x-ray therapy. 

DiscrssioN 

It IS our feeling that success in the treatment of Wilms’s tumor is a product of 
four factors. Fimt, the early diagnosis by keen and enthusiastic practitionei’S is of 
prime importance. It has been shomi repeatedh' that si 2 cce.=s is inversely pro¬ 
portional to patient age. Second, aggressive therapeutic measures designed to 
bring the patient to nephrectomy at the earliest possible date compatible with 
complete removal of the tumor is desirable. This may eimsage a long, short or 
no preoperative radiation period. Third, the transperitoneal nephrectomy or 
thoraco-abdominal nephrectomy if the tumor remains large with radiation, 
though difficult to support statistically, is the approach of choice in the majorit.v 
of in^^tances. Xot only does it afford an early pedicle ligation, but also presents a 
nider field allotving exploration for abdominal metastases. Finalh-. routine 
ponoperative radiation at the nephrectomy site and to any metastatic aiea will, 
in our opinion, reward the therapist. 

SITXULVRY 

A series of 24 cases of Wilms's tumor is presented. 

Histogenesis, sj-mptomatologj- and diagnosis are discussed briefly. 

The various forms of theiapy are discussed in more detail. 

A 2 year survival rate of 42.9 per cent was realized on tliose case." managed 
primarily liy the Indiana University Medical Center. 

A plea is made for early nephrectomy, using preoperative \-ray in the larger 
neoplasms to render them more readily operable. 

Po-toperative x-ray theiapy to the operative site and to metastatic deposits i-- 
nrged Two ca.«c hi'Jtorios are appended to emphasize this policy. 

The authors a idi to express their appreciation for the continued support and 
co-operation of Dr. .John .\. Campbell, dimetor of the Department of Hadiologx'. 
Indiana Unnerrity Medical Center. 

tDDENDr.M 

Mnce '■ubmi.'-sion of thi^ paper foi publication, all patients herein reported as 
Ining ami well lune liceii ie-e\amined and contiiuie free of meta'-ta'-es. 
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ATTEMPTED DISINTEGRATION OF CALCULI BY 
ULTRASONIC VIBRATIONS 
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The science of ultrasonics is less than forty 3 ’^ears old. Its applications in indus¬ 
try and in the military have been extensivelj'^ studied and employed. In spite of 
earlj" investigation in Europe and more recently in this country, the medical 
aspects remain relatively unexplored. 

^ "Briefly, ultrasound waves are those which have a frequenej'^ higher than 17,000 
vibrations per second. Thej'^ are inaudible to the human ear. In the laboratory 
they are usually produced bj'- a piezo-electric crystal. Such a crystal undergoes 
mechanical vibration and produces ultrasonic energy when opposite sides are 
subjected to an alternating current field. For production of ultrasound quartz 
and certain sjmthetic crystals are used with an electric radio-oscillator generating 
the current fields. Changing the energy source and the type or dimension of the 
crystals provides a variety'’ of power with which one may study the effects of 
acoustic energy. 

^Any material with the property of elasticity can propagate ultrasonic waves. 
A liquid with a detei’gent is an efficient transmitting agent and is most suitable 
for experiment. The crystal is immersed in the liquid with the target for radia¬ 
tion placed at a proper distance for correct focusing. 

^he mechanical, thermal, chemical, biologic and physiologic effects of ultra¬ 
sound have been summarized by Nelson, Herrick and Krusen.' 

The phenomena associated with ultrasound are complex and varied. Emulsi 
cation, flocculation and dispersion of material may be produced by different re 
quencies. Physiologically disintegration of intracellular bodies and cytolysis har e 
been caused by pow'erful ultrasonic energj’’.-- ^ Bactericidal and viruscidal e ec s 
have been studied in Europe and .lapan^Ultrasound has been used for destroying 
larvae in malaria control projects. German clinicians'’ report superficia s'ln 
changes of hyperemia, edema and vesiculation in treating cases of sciatica, neu 
ralgia and arthritis. They claim beneficial results. Thej’’ found that fiequencie 
lower than 500,000 cycles per second were more penetrating and less pain u 
the patient. By varying the energy output actual tissue damage can be 
Lynn and Putman® produced lesions in the brains of animals 
through the intact skull. Gangrene of the scalp resulted. The effects fo one 
entire cone of transmission and were not limited to the focal point, ecei 
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interest ill the treatment of malignancies has been intense. It has been shomi that 
superficiallj- located tumors mai* be destroyed by ultrasound. The potentiality 
of this type of therapy is still undetermined. 

THE PROBLEM 

Xj-i object in the radiation field of an ultrasonic crystal operating at high fre- 
■quency shows no perceptible movement. There is the apparent paradox of ac¬ 
celeration n-ithout motion.iThe alternate compression and pulling apart of the 
particles in the field reaches^a critical point at which the disruptive force exceeds 
the molecular attractive bond and the material is disintegrated. This is knomi 
as cavitation. The occurrence of cavitatioii effected by ultrasonic radiation makes 
theoretically reasonable an h 3 ’pothesis that a calculus maj' be shattered b\’ prop- 
erl.v applied acoustic energy. 

We eninsage the disintegration of calculi to a particular size small enough to 
be irrigated from the bladder or other organ through an appropriate instrument. 

The'sliortcomings of available lithotrites need not be enumerated here.-Basi- 
calli' lithotrites have changed httle from the primitive instruments used hi early 
centuries. An efficient substifute would be desirable. ^ 

^/The impetus of war in developing improved electronic equipment has given 
us new and more powerful acoustic energj' with which to work. The acquisition 
of si'iithetic crj’stals proidding relativelj' tremendous energj' provoked the pres¬ 
ent experimentation in spite of discouraging reports of similar work. 

EQUIP.ME.NT 

Most mvestigators have used a quartz ciystal mounted between two metal elec¬ 
trodes submerged in insulating oil. The oil proffides a medium for transmission of 
the vibrations and nn insulation for the liigh voltage electrodes. Such equipment 
utilizes about 2000 volts which makes its use potentiallj- dangerous. Our earlj' 
experiments were n-ith a crj-stal of this tj'pe. It soon became apparent that the 
energ\- available was not sufficient for our purposes and the high voltage posed a 
practical disadvantage. Recently sj'iithetic crvstals have become available under 
the stimulus of sonar research. Our apparatus consisted of a barium tartrate crj's- 
tal suspended in a water bath. We found that degassed water was the best me¬ 
dium of transmission and a container with a concave bottom the most satisfac¬ 
tory. .\n electric radio-oscillator generated the alternating current field. Most of 
our radiations were made at S to 9 amperes and produced frequencies of 440,000 
cycles per second. These erj'stals provided extremelj' powerful ultrasonic energj-. 

METHOD 

The fu-st problem explored was the effect of properly focused ultrasonic waves 
of varying frequency acting directly on different calculi. .V variety of hard and 
soft urinary and biliary calculi were used. They were suspended in wire cages held 
directly m the water bath and bombarded for multiple increments of CO seconds 
each. The water medium became tepid and eventually warm during u.=e. Heat 
production wa.« found to enhance the power output of the crystal. From a clinical 
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standpoint a slowly circulating ■\'^olume of iirigating fluid would be adequate for 
cooling. With 60 seconds of radiation small particles and granules on the surface 
of all calculi were displaced. This increased with prolonged e.xposure. The main 
architecture remained undisturbed, however, for periods up to 30 minutes. The 
softer phosphate and carbonate stones with more organic component were slightly 
more affected. German experimenters^ have reported fracturing biliary calculi of 
mixed types after exposures of more than one hour. We were of the opinion that 30 
minutes more than e.xceeded the bounds of practicality. It became apparent that 
the presentlj'^ available ecpiipment is incapable of disrupting calculi b.v direct 
exposure to acoustic trauma, and added nothing to the already existing methods 
available to the urologist. ' 

It was noted that the surface of the stones in direct contact with the wire hold¬ 
ers became more rapidly eroded. This was attributed to friction between the two 


Jj.* 







_ 

Fig. 1. Section of bladder wall radiated for 60seconds at 
trauma ivhicli may be produced by direct exposure of muscle to po^^erfu 


solid bodies vibrating in disharmony. It was speculated that an 
metal or other hard substance could be made to deliver acoustic eneig.t 
calculus with better effect. .Accordingly applicators or buttons u eie ma e o » 

aluminum and steel. -* -tiled- 

The proximal end was constructed in the shape ot a disc a ith a (® 
ing face. The distal activated end was gradually tapered to a ■ .jplc 

were made in several variations of shape and material. All embo le ,-( 

of collecting acoustic energy from the ciystal at its focal point anc e i 
to the stone through a tapered rod. Alechanical trauma a as denn e ^ 
to the small area of application. It was of insufPcicnt magnitu c to j., 

Solids are not efficient tran.smitters of high frequency 
an excellent transmitter, hoa'ever, and may be of value in de neiing 
energv through an instrument to the calculus. 

. . „ r-illens(cincii (lurd' 

'■ Berlimcke, M. L. and Sc-hcnnetlen. F. I'ber bceinflussung 'O -jp Berlin Kl'C- 
XJUrashall in Vitro Vorlaufige Mitteilung I Med. Univ. Ixlin. 
tV.=chi., 21/22: 390. 19.51. 
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The possibility of tissue damage has been considered. ^lechanical trauma is 
produced in tissue by certain frequencies of idtrasound. This difficulty may be 
overcome by more accurate focusing of the Avaves with improved crystals or by 
using the principle of the bidloit (fig. 1). 

COXCIA'SIOXS 

The experiments demonstrate that our present electronic equipment is not ca¬ 
pable as yet of practical use iu the disruption of urinary calculi. e believe the 
results are encouraging and presage efVective methods in the not distant future. 
The project is soundly based on the theories involved. AA'ith tlie available appa¬ 
ratus calculi.may be agitated to the point of partial disruption under clinically 
impracticable conditions. At the present rate of progress it may be hoped the 
infant science of ultrasonics will produce an ultrasonic device capable of disrupt¬ 
ing urinary calculi. 
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COMPLICATIONS ARISING FROM TRANSURETHRAL 
MANIPULATION OF URETERAL CALCULI 

JOSEPH H. HVANO and R. CARL BUNTS 
From the Department of Urology, McGuire V. A. Hospital, Richmond, Va. 

Basically there are two methods of managing ureteral calculi by so-called 
consen'^ative means. First, the ureter can be mechanicall}^ dilated. Second, the 
stone maj" be caught in an in.strument and -w-ithdraMTi. Examples of the first 
are dilatation by the use of multiple catheters and b 3 '^ the Dourmashkin rubber 
bag catheter. Examples of the second are the extraction b^”^ the various “stone 
baskets” and the looped catheters. 

Councill introduced a ureteral stone extractor in 1926. Ferguson introduced 
his instrument in 1935, and Johnson in 1937. McKaj’-’s extractor, using silk 
thread instead of Mre, was first used in 1930. As could be expected, certain com¬ 
plications have arisen following the widespread use of the various instruments. 
Rusche and Bacon reported among a series of 17 patients Mth ureteral injuries 
3 cases in which the Johnson ba.sket perforated or contributed to the perfora¬ 
tion of the ureter. Councill in 1945 observed three ruptured ureters in a series 
of 504 cases. Included in tills series was 1 patient with reflex anuria lasting IS 
hours, two in whom phlebitis developed, and two others in whom septiceima was 
the complicating factor following the use of his instrument. Other complications 
in the use of instruments for stone manipulation have been on the whole ignore 
in the literature. Our report includes 9 patients who have suffered ureteral in- 
jurj"^ from all methods of transurethral manipulation, five occurring at our bos 
pital since 1946 and four additional cases from elsewhere. 


COMPLICATIONS FROM THE USE OF STONE BASKETS 


Loss of 'parts of the instruments in the ureter. Case 1: A 27 j^ar old vhite man 
was admitted to McGuire V. A. Hospital with a small calculus in his left 
at the ureterovesical junction. An attempt was made to extract the ca cu us 
with a Johnson stone basket. However, the basket became arrested at the ureter^ 
vesical junction. After a few minutes of manipulation the basket was recoiere 
with the stone but without its filiform tip (fig. 1, A). Attempts to bjT^®® 
tip w’ith another Johnson basket and ureteral catheters failed. Tbrougli a ran 
vesical route the filiform tip was easily’’ recovered. , 

Case 2; A 78 year old white man was admitted to another hospital wu n c 
cuius in his left lower ureter. A Johnson stone basket w’as passed up t e uie 
Upon withdrawing the instrument the basket was found to have snappe 
from its handle at the neck and was now bung in the ureter (fig- 1. )■/ 
tion the basket with the stone wms extracted. Following this harrowing c. 


Published with Permission of the Chief Medical Director, Department of 
Surgery, Veterans Administration, who assumes no responsibilitj' mr p 

or conclusions drawn by author. „ . . ■ TT.nlnn-ical Association, Roa- 

Read at annual meeting, Mid-Atlantic Section, American Prolog 
noke, Va., March 1.3, 1952. 
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ence the physician was demonstrating to a colleague ivhat had happened with 
another Johnson basket when the basket again snapped off completely, this time, 
fortunately, in his hand. 

These 2 cases illustrate the importance of routinely checking one’s equipment 
before its use. Before using the basket the operator should routinelj'' tighten the 
tip and in manipulating the basket the iustniment should always be turned in a 
clockwise manner. 

Use of the basket where the stone is too large or located high in the ureter. Case 3: 
A 35 year old white man was transferred to INIcGuire V. A. Hospital from another 
hospital. He had a left ureteral calculus and attempts to extract it with a Councill 
basket had been unsuccessful. Following this procedure the left kidney had be- 



Fig. 1 . .1, filiform tip from Johnson ureteral stone basket “lost” in ureter. B, entire 
basket broken off from Johnson ureteral stone extractor. 

come greatly enlarged atid palpable, and excretory urograms revealed a non¬ 
functioning kidney. X-rtiys which had been taken during the attempted removal 
showed the basket with a rather Itirge stone mctisuring 1 by 2 cm. in the middle 
third of the ureter with the tip of the basket almost in tbo area of the kidnej" 
pelvis (tig. 2). A ureterolithotomy was performed at our hospital using a trans¬ 
vesical approach. A fragmented .stone impacted at the ureterovesical junction 
was removed. The ureteral oriliee was gangrenous. He made a good recovery 
and postoperative .x-ray.s taken 2 months later showed good function with some 
remaining caliectasis. 

Two poinl.s are illustrated in this ea.'.e. Fii-st, the stone was too large for ex¬ 
traction witli a basket. .Vny .stone larger than 0.5 cm. in diameter we regard 
mth caution. A good rule is that of Thompson, as quoted by Emmett, who 
f=tatcd that two oF catheters should easily pa.ss the stone if a basket is to be 
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employed. Second, the instrument was passed too high up the ureter. The ureter, 
when entering the bony pelvis, follows the cuiA-e of the pelvis and the passage of 
a relatively stiff and large object as a stone basket through the pelvic ureter 
materially increases the chance of a perforation or rupture, especially since a 
portion of the ureter may alread 3 ’’ be weakened by infection. Also, the wires of 
the instrument in traversing the ureter traumatize the mucosa to some degree. 
Naturally, it is best to limit the trauma to a small segment rather than to have 
it extend the whole length of the ureter. We were rather dismayed to find in an 
otherwise excellent paper appearing recently in the Journal of Urology that the 
authors advocated the removal of stones from the upper ureter and the kidney 
pelvis with the Johnson stone basket. 




■ V ■; 



- 

Fio. 2. Council stone basket in ureter. Xotc bow bigb 
(arrow points to end of tip). Ureter has been foicibly straightened ov 
Xote also wide separation of niies as eompaicd with figuie i, i>. 

We would also like to comment on the relative merits of the 
Johnson stone extractors. We have discontinued the use of the 
since the latter instruments have been made available. We beliet e t va i 
parison the Councill basket is cumbersome and the separation o t e nue s 
causes extreme dilatation of the ureter. Compare figures 1, B an 

Edema of the ureter following manipulation causing hydio-uieci -(gj 

nephrosis. Case 4: A 36 jmar old man was admitted to McGuuc . * 
with a small calculus in his lower riglit ureter. Tliis was remove 
tion with a Johnson basket and an Ellik looped ‘ pivc 

left indwelling o\-ernight and the patient discharged the o 
days later he returned complaining of pain 3 ji his right Han dila<«* 

soon after he was discharged. Exci-ptory urograms showed t le i g 
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do^ni to the last few centimeters at which point the ureteral lumen appeared 
extremely constricted (fig. 3). On cystoscopy the ureteral meatus was found veiy 
edematous. Upon passing a catheter up the ureter the patient e-xperienced im¬ 
mediate relief of pain. ITriue from the kidney was cultuied mthout giowth of 
bacteria. 

We have had a few other cases paralleling the aforementioned course. Because 
of such experiences we routinely leave an indwelling ureteral catheter for at least 
24 hours. Ureteral meatotomy should be carried out in those cases in which there 
is stenosis at the ureteral meatus. Be also believe that edema and trauma may 
be les.sened if the procedure is limited to no more than three attempts (pa.ssage 
of the instrument) at any one .sitting. 

Infection following manipulation. Case 5: A 2-5 year old white man was admit¬ 
ted to iNIcGuire V. A. Hospital with a stone in his right lower ureter. Attempts 




1 a;. 3- Dilaiatiou of ureter and kidney pelvis as result of spasm and edema 
ecmen! of ureter following instrumentation for calculus. 


in loner 


"ere made on two separate occasions to remove the stone tvith a Johnson bas¬ 
ket without sncce.ss. Following the second manipulation severe pyelonephritis 
developed followed by cortical abscc.ss foimation wliich necessitated pyelos- 
tomy drainage. 

This occurred before today's wide spectrum antibiotics were available and 
-'Uch case.s should be relatively rare these days. As we believe it practicallv im¬ 
possible to manipulate ureteral calculi without introducing some infection, we 
routinely administer some form of antibiotic.^ before and after the procedure. 


CO.\IPLICATIOX.S FKO.M TIIK USK OF LOOPED CATUETP:P..<s 

file looped catheter was introduced by Zei.ss in 1937 and later modified by 
tVehrl)ein. Balkti.s, and Ellik. It hws proved to be a valuable addition to the 
anunmentanum of the urologi.st. At our ho.<pitai the looped catheter is sometimes 
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used for small calculi present in the upper two-thirds of the ureter. As in the 
use of stone baskets there are dangers in the use of the looped catheter. Eilik 
and Newton reported four ruptured ureters in a series of 101 patients with one 
nephrectomy being necessary. 

Rupture of ureter. Case 6: A 29 year old white man was admitted to ]\IcGuire 
V. A. Hospital wdth a calculus in the upper third of the right ureter. An attempt 
was made to extract the calculus Avith an Eilik looped catheter. The catheter 
was soft so a ware stylet was used to stiffen it. It Avent past the stone with some 
difficulty. X-rays revealed the loop of the catheter to be lying outside of the 
ureter and attempts to pass catheters by the rupture failed (fig. 4). At opera¬ 
tion it was found that the stone had almost eroded through the AAmll of the ureter, 
this being the point of rupture. 



Fig. 4. Rupture of ureter by looped catheter 

This case emphasizes the prime requisite of gentleness in manipulating ston^. 
With the addition of a stylet enough rigidity AA'as introduced to the catheter or 
it to tear through the Aveak spot. _ „ 

At times we may hear one of our colleagues speak of “sweepmg the ure er^^ 
with a loop for S 3 miptoms simulating a nonopaque stone. We believe sue 
tice may be hazardous and that passing an ordinary catheter aauU give as 
information as to the presence of a stone and is much less traumatic. 

Avulsion of ureteral mucous membrane. Case 7: A 27 year old w'hite a\ 
the first trimester of pregnancy was admitted to a local hospital A\’it i a ® 
in the loAver third of the right ureter. This Avas engaged by a loope ^ 
and the catheter was left in place wnth rubber band tension applie to ^ 
end of 72 hours the loop Avas found to have pulled out through t e ure ^ 
only AAnth the stone but also AAuth the entire mucosa from the dista iree^^ 
meters of the ureter. A plastic repair of the ureter Avas performe u ^ 
to the splinting catheter being accidentally pulled out on the u 
phrostomy drainage Aims instituted but nephrectomy Aims ei en ua 3 
after a normal deliimry. 
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COMPLICATIOXS FROM THE USE OF DILATIXG IX'STRUMEXTS 

Ruflure of ureter hij a Dourmashkin bag catheter. Dourraashkiii reported some 
remarkable results using his metalic bougies and mbber bag catheter. Of 1253 
cases treated he was successful in 11/1, or 93.5 per cent. He encountered no 
ruptured ureters, We have not been so fortunate as we have used his rubber bag 
catheter in but a handful of patients and have had an accident. Recently Tajdor 
also reported rupturing one ureter definitely and another probably ndth a Dour¬ 
mashkin bag. 



Fig. 5. A. Dourmashkin bag catheter in ureter Catheter bag has 1 cc water in it and 
diameter is in e\cess of 1 cm. B. extravasation of contrast material from ureter caused by 
rupture of ureter bv Dourmaslikin bap cathetcr. 

Case 8 : A 25 year old white man was admitted to iMcGuire V. A. Hospital 
with a small calculus in the middle third of the left ureter. An attempt was made 
to dilate the ureter below the stone uith a Dourmashkin bag catheter using the 
technique as described by him (fig. 5, A). However, during the procedure the 
ureter was ruptured to a degree necessitating surgical drainage (fig. 5 , B). 

Figure 6 , -1 reveals the extreme dilatation caused by the catheter bag. B 3 ' 
actual measurement the advocated 1 cc of water inflate.^ the Dourmashkin bag 
to a diameter of over one centimeter. As we are instrumenting the ureter below 
the stone we are acutely dilating normal ureter from about 3 mm. to over 10 
mm. 

Rupture of ureter by a ureteral bougie. Case 9; 30 year old white man was 

admitted to .McGuire V. .V. Hospital as a transfer from another hospital. A 
letter from hi.s physician stated that he had been originally seen because' of a 
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used for small calculi present in the upper two-thirds of the ureter. As in the 
use of stone baskets there are dangers in the use of the looped catheter. Ellik 
and Newton reported four ruptured ureters in a series of 104 patients with one 
nephrectomy being necessary. 

Rupture of ureter. Case 6: A 29 year old white man ^Yas admitted to McGuire 
V. A. Hospital with a calculus in the upper third of the right ureter. An attempt 
was made to extract the calculus noth an Ellik looped catheter. The catheter 
was soft so a udre stylet was used to stiffen it. It went past the stone with some 
difficulty. X-rays revealed the loop of the catheter to be bung outside of the 
ureter and attempts to pass catheters by the rupture failed (fig. 4). At opera¬ 
tion it was found that the stone had almost eroded through the rvall of the ureter, 
this being the point of rupture. 



Fig. 4. Rupture of ureter by looped catheter 

This case emphasizes the prime requisite of gentleness in manipulating stones. 
With the addition of a st 3 det enough rigidity was introduced to the catheter or 
it to tear through the weak spot. _ „ 

At times w'e may hear one of our colleagues speak of “sweeping the ure er ^ 
with a loop for symptoms simulating a nonopaque stone. We believe 
tice may be hazardous and that passing an ordinary catheter vdll give as 
information as to the presence of a stone and is much less traumatic. 

Avulsion of ureteral mucous membrane. Case 7: A 27 jmar old white vo 
the first trimester of pregnancj”^ was admitted to a local hospital with a 
in the lower third of the right ureter. This was engaged by a loope cn 
and the catheter was left in place with rubber band tension applied to i . ^ 
end of 72 hours the loop was found to have pulled out through the ure 
onlj" with the stone but also with the entire mucosa from the ^ f due 

meters of the ureter. A plastic repair of the ureter urns performed u ui 
to the splinting catheter being accidentally pulled out on the thn 
phrostom 5 '^ drainage ivas instituted but nephrectomy was eventua 3 
after a normal delivery. 
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COitPI-ICATIOXS FROit THE USE OF DILATTXG IX:?TRUMENTb 

Rupture of ureter hjj q Do^iruiQ-^hhiu hop colheicr, DoiintiRi^likiii reported- some 
remarkable results using his metalic bougies and ntbber bag catheter. Oi 1253 
cases treated he was successftd in 11/1. or 93.5 per cent. He encountered no 
ruptured ureters, IVe have not been so fortunate a:; vre hat e used hh rubber bag 
catheter in but a handful of patients and have had an accident. Recently Tat lor 
also reported ruptiiring one ureter definitely and another probablt* tviih a Hour' 
mashldn bag, 

A 


Fig. 5. ,t Dourmashkin bas catheter m ureter Catheter bas has 1 cc water m it and 
diameter is in e\cess of 1 cm B. ettravasation of contrast material frona ureter caused by 
rupture of ureter b' Dourmashkin bau catheter 

Case S: A 2-5 year old white man was admitted to McGuire V. A. Hospital 
ttith a small calculus in the middle third of the left ureter. An attempt was made 
to dilate the ureter below the stone mth a Dourmashkin bag catheter using the 
technique as deircribed by him ffig. .5, .1 >. However, during the procedure the 
ureter was ruptured to a degree neccscitatintr surgical drainage (fig, 5. B). 

Figure 6. .1 reveals the o.xtreme dilatation caused by the catheter bag. By 
2 Ctn.al measurement the advocated 1 cc of water inflates the Dourmashkin basr 
to a diameter of over one centimeter. .A- wc arc mstnimentina the ureter below 
file stone uc are acutely dilatine normal ureter from about 3 mm. to over 10 
mm. 

Rupture oj iiritrr Ou o ure'aral bougn. Case 9; .V 30 year old white man was 
admittorJ to .McGuire ^ . .V. Ilo-pital as a tnui-fcr from another hospital. A 
letter from hi- phy.-iei.an stated that he had Ixk'h orimmally -cen l>eeause of a 
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small calculus in the upper third of his right ureter. Attempts to dislodge it witli 
an olive tip ureteral bougie had resulted in rupture of the ureter. AVhcii scea at 
our hospital he had a firm, tender mass in the right lower quadrant of hi.s ad- 
domen. At operation 12 hours after admission a large abscess along the right 
psoas muscle was evacuated. Neither the actual point of extravasation nor the 
stone could be located. The patient did well postoperativel 3 L X-i‘ays showed an 
extra-ureteral densitj^ below the lower pole of the right kidne}'’ which was thouglit 
to represent the stone which had escaped through the perforation. At a sul).sc- 
quent date the patient passed another stone which blocked the ureter causing 
extravasation presumablj’' at the former site of ruptui'e and this necessitated 
nephrectomjL 

In retrospect, after the first attempt at catheterization failed, operative re¬ 
moval of the calculus M'as in order. “Pseudo” conser\'atism in thi.s case as well 
as in case 6 resulted in the sacrifice of a good kidne.y. 

COMMENT AND SUMMARY 

Although the majorilj- of ureteral calculi ma}" be removed successfullj" u’ith- 
out complications transurethralljq the foregoing cases demonstrate that com¬ 
plications do occur onlj" too frequentlj'^ not onl.v to the neophjde Iwit to the ex¬ 
perienced ui'ologist, as these patients were treated Im^ 7 men with experience m 
urology varying from resident training to 30 3 mars of practice. Wc do not con¬ 
demn the use of ureteral stone instruments. Members of the urologic staff at oiii 
hospital have removed scores of calculi transurethral^' over the 3 'ears without 
complications. We do sa 3 ', however', on the basis of the I'cx'iew of our records 
instead of being a conservative procedure the ti'an.suretln'al manipulation 0 
ureteral calculi proves to be the more radical procedui'c in some cases. 4hi> ''f 
believe especiall 3 ’' true in dealing with stones in the upper ur-etcr. 

In summar 3 ' let us again set foi'th the precautions to be carried out in nistm 
mental stone manipulation: 

Gentleness is an absolute prerequisite in manipulating uretei'al calculi. 

All instruments should be checked before use; the filiform tip .should he lou 
tinel 3 ' tightened and the instrument should be turned onb' in a clockr' ise manner 

Stone baskets .should not be used when the calculus is much lar ger than .0 cn 
in diameter or if it is located above the ti-ue bon 3 ' pelvis. 

Stenotic ureteral meatuses should be dilated or incised when indicate 

Cumbersome stone extractors that cause extreme dilatation of t ic me 
should not be used. jg 

In most cases it is wise to lea'V'e an indwelling uretei'al catheter from - 
hoiU'S following manipulatioir with a stone basket. 

Antibiotics should be administei'ed before and after manipulation. 

Complications resulting from the transurethral manipulation of ureteral r 
in 9 patients hax'e been reported. 

Certain pi-ecautions that should be observed have been e.xpressc 
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URETERAL STONE IN A CHILD; EXTRACTION BY 
LOOPED CATHETER 

MILO ELLIK AND JOHN GETZ 

Fiom the Depa)Imenl of Uiology, Los Angeles County Hatboi Geneial Hospital and the Uni¬ 
versity of Califointa at Los Angeles School of Medicine, Los Angeles, Calif 

Urinary calculi are not too common in childhood and an impacted ureteral 
stone is an exceedingl 3 >- rare pediatric problem. Although the latter is frequently 
solved b}^ c 5 '’stoscopic aid in adults, forceful manipulation is relatively unknown 
in juveniles. Anatomical limitations compounded upon the limited capacity of 
infant cystoscopes have ahva 3 ^s established an attitude of procrastination in 
even the most venturesome. Those who disfavor forceful c 3 "stoscopic evtraction 
of ureteral calculi at an 3 ’- time would of course designate it as foolhardy in child¬ 
hood. Pediatric urolog 3 '' has not embraced such manipulation to date; Campbell 
states that no similar case has come to his attention and therefore it would ap¬ 
pear that forceful extraction of ureteral stone in the veiy young is without prece¬ 
dent. 

Among recognized ureteral stone extracting devices, the looped catheter is 
the smallest, the most pliable and the onl 3 ’’ one accommodated b 3 ’’ infant cysto¬ 
scopes. The latter fact makes its use conceivable in childhood. The authois, 
when recently confronted by an impacted calculus in a ten year old bo 3 q elected 
to venture forceful manipulation with this instrument. It had been shown that 
the child’s urethra would barelj’' admit a McCarth 3 ’' c 3 ’’stoscope of the 
variety. It was well known that the ureter of a child frequently admits a o 
ureteral catheter and that the looped catheter being of the latter size v 
admitted through the lumen of the infant c 3 ’^stoscope. It remained only to e 
termine whether the formation of the loop and the forces applied to it woul e 
tolerated both b 3 ’- the child and his immature structures. It is believed that t le 
following case report represents the initial instance of such procedure per forme 
under similar circumstances. 


CASE REPORT 

J. F., a bo 3 ’' of barel 3 '- 10 3 '’ears of age and of perhaps less than aveiage size, 
entered the hospital 2 days after having incurred a head injiuy at p a 3 m 
school yard. Sporadic nausea, vomiting and abdominal pain had fol on e 
injury. Examination revealed a thin, pale, disoriented child appealing mo era e 
ill. His temperature, pulse and blood pressure were normal. The 0113 c'l 
of external violence was right peri-orbital ecchymosis with edema an 
conjunctival hemorrhage. Epigastric tenderness and generalize a 0 
guarding were noted. The deep tendon reflexes were h 3 ’^peractive 1 
no pathological reflexes were present. Urine was normal micmscopica 
chemicaU 3 n Blood leukocytes were reported as 18,000 with 77 pei cen 
morphonuclears. Skull roentgenograms, cerebrospinal fluid fin "igs an 
urea nitrogen were all negative. 

Accepted for publication November 4, 1952 
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Gross bloody urine appeared on the third hospital day and left costovertebral 
angle tenderness became noticeable. Urological consultation was requested foi th- 
with and a preliminary scout film of the abdomen revealed a small density, 1 
bj'^ O.o cm. in the region of the extreme lower left ureter. Excretoij’’ uiograph}'^ 
demonstrated a non-functioning left kidnej’’ (fig. 1, A). The upper right urinarj'’ 
tract and bladder area appeared to be normal. Left costovertebral and left flank 
pains became somewhat more intense. Cystoscop 3 ’’ with retrograde p 3 ''elograph 3 ’' 
was performed on the fifth hospital da 3 ’^ and verified a stone in the lower left 
ureter (fig. 1, B). A 4F ureteral catheter met resistance at the juxtavesical end 
of the left ureter but could finall 3 '’ be insinuated past the calculus and inserted 
all the way to the left renal pelvis (fig. 1, C). Only 4 cc of residual urine was aspi¬ 
rated from this cavit 3 ’’ and ureterop 3 mIograms showed moderate dilatation of 
both above the level of the stone. This catheter was left indwelling for dilatation 
and drainage over a 4-da3^ period. Three da 3 '^s after the removal of this catheter, 



Fig. 1 


the .stone had not progressed in descent so another catheter of the same size was 
again inserted past the stone and left indwelling for similar management over a 
2-day period. The stone still did not progress so this t 3 ^pe of conservative manage¬ 
ment was abandoned and the looped catheter extractor similarl 3 ^ inserted with 
groat care. This instrument passed b 3 ' the stone with ease and its loop clo.«ed 
within the renal pelvis without er-ent. The loop was immediatel 3 ^ withdrawn down 
the ureter until the tip of the loop first made contact with the stone and at this 
point all traction or manipulation was discontinued. The patient was returned 
to his bod to await spontaneous encirclement and his toleration of the indwelling 
device evaluated. Had the latter been poor, ureterolithotomy was contemplated. 
He tolerated it well, and 24 hours after its placement .\-ra 3 's showed very satis¬ 
factory engagement of the stone within the loop (fig. 2, .1). Traction upon the 
.'-tone was instituted several times daily thereafter and the calculus came away 
still clasped within the loop seven days later (fig. 2, B). The instniment hail 
apiuircntly kept an uninternipted purcha.s'c upon the stone throiighoiif this 
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period. No greater than 2 pounds of pull was used at any time and usually much 
less. The child resumed normal, comfortable ambulation and play during his 
waking day and slept peacefully at night. He voided freely about the protniding 
instrument. He required no anesthesia or analgesia at the time of traction. He 
would climb, without coercion, into his hospital bed at any time for a reasonably 
short period of traction and tolerated pull upon the instrument without moie 



Fig. 2 



Fig 3 


1 Q Uy' 5 mm., which 

than some whimpering and grimaces. The calculus measuie jj^jicated. H 

was slightly smaller than the x-ray "measurements vo 
proved to be very hard, irregular and its chemical a 3 


oxalate. 

COMMENT 

Interesting phases of this unusual case included the fact ” ^^re rose to 

the day of actual extraction was there any febrile reac 
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103.4F just after the stone’s exodus. Antibiotics were then instituted for the 
first time and temperature reactions leveled off to normal during the next four 
days. The time honored consen-ative indwelling catheter nas given an ample 
opportunity for dilatation and imdoubtedly aided in the ultimate passage of the 
looped de\-ice, but the stone was apparenth' too large and irregular to pass 
spontaneously. The seven day traction period attested to formidable disparit 3 ' 
between size of stone and the segment of ureter distal to it. A compilation of total 
hospital daj’s necessitated for the numerous manipulations compared with those 
theoretically needed for ureterohthotomr', might speak favorably for the latter 
on this basis alone. For the sake of standard investigation, blood chemistiy de¬ 
terminations along with blood and urine calcium phosphorus levels were re¬ 
corded and nere normal. Urhie cultures showed E. coli and Staph, aureus on 
one occasion, others being bloodj- but sterile. E.xcretorj' urographj' one week 
after the stone had been removed showed good function of both kidne\'s and a 
marked recession of the ureteropeKdc dilatation on the left (fig. 3). A most 
striking feature was the child’s stoical tolerance of the demce. The structures 
involved not onh' accommodated the instrument readih-, but mthstood the 
force applied without event. Of course, the case leads to conjecture as to the 
applicabilit.v of such a procedure in even 3 'ounger children. The looped catheter 
can be made at 4F and could conceivabh' be reduced to 3F should it be so de¬ 
sired. The sum of all these factors, it is hoped, will inspire future efforts in this 
direction b\’ those who meet the same problem. 

COXCLl'SIOXS 

It IS believed that this case report represents the initial one of its kind and 
that c.v&toscopic extraction of ureteral calculi in children has thus been shonn 
feasible 

Because the looped catheter extractor is standard at size 5F and could con- 
ccivablv be made smaller, it is the onl.v and logical choice for doing such a pro¬ 
cedure in a child. 

Perhaps children x'ounger than 10 .vears would toleiate a similar procedure; 
It is hoped that this case will recall such possibihtx’ in the future. 

117 K. Slh Si., Long Beach 13, Calif. (M. E.) 

■)S7o y\'ihlurc Bled., Los Angeles 5, Calif. (./. G.) 
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period. Xo ureiitei' (han 2 pounds of j)iil! \va.s used a( any time and usually much 
le.''S. 1 lu> cliild resumed normal, eomforlahle ambulation and j)lay during his 
wakinig day and slej)! peacefully at niuhl. He voided freely about the protniding 
insirument. He recpiired no anesthesia or anidgesia at tiie time of traction. He 
wrnild climb, without coercion, into liis lio.spital bed at any time for a rca.sonably 
short period of traction and tolerated pull upon the instrument without more 
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than .some whimpering and gi-imaecs. The calculus measured S b} ^ 

was slightly smaller than the x-ray measurements would reported as 

proved to be very hard, irregular and its chemical analj'sis va 


oxalate. 


COJIMUNT 

Interesting phases of this unusual case included the fact rose to 

the day of actual extraction was there any febrile reaction. 
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103.4F just after the stone’s exodus. Antibiotics ivere then instituted for the 
first time and temperature reactions leveled off to normal during the next four 
days. The time honored conservative indivelhng catheter ivas given an ample 
opportunity for dilatation and undoubtedl 3 " aided in the ultimate passage of the 
looped device, but the stone ivas apparently too large and irregular to pass 
spontaneously. The seven daj" traction period attested to formidable disparity 
between size of stone and the segment of ureter distal to it. A compilation of total 
hospital days necessitated for the numerous manipulations compared with those 
theoretically needed for ureterolithotomj’-, might speak favorably for the latter 
on this basis alone. For the sake of standard investigation, blood chemistiy de¬ 
terminations along with blood and urine calcium phosphorus levels were re¬ 
corded and were normal. Urine cultures showed E. coli and Staph, aureus on 
one occasion, others being bloodj' but sterile. Excretoiy urographj’’ one week 
after the stone had been remm-ed sliowed good function of both kidnej’’s and a 
marked recession of the ureteropelvic dilatation on the left (fig. 3). A most 
striking feature was the child’s stoical tolerance of the deidce. The structures 
involved not onlj’’ accommodated the instrument readilj’, but withstood the 
force applied without event. Of course, the case leads to conjecture as to the 
applicabilitj' of such a procedure in even j'ounger children. The looped catheter 
can be made at 4F and could conceivablj" be reduced to 3F should it be so de¬ 
sired. The sum of all these factors, it is hoped, will inspire future efforts in this 
direction by those who meet the same problem. 

CONCLUSIONS 

It is believed that this case report represents the initial one of its kind and 
that cj'stoscopic extraction of ureteral calculi in children has thus been shown 
feasible. 

Because the looped catheter extractor is standard at size 5F and could con- 
ceivabU' be made smaller, it is the onlj' and logical choice for doing such a pro¬ 
cedure in a child. 

Perhaps children younger than 10 j'ears would tolerate a similar procedure; 
It is hoped that this case will recall such possibilitj' in the future. 

U7 E. Sth St., Long Beach 13, Calif. {M. E.) 
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PAKAPIJ'XWA Dnc 'ro VKHTBllUAL METASTASIS OF 
PHOS'l'A'JTC C’APCTXOMA: CASE PEPOPT 

CJMOHCK K, KAWAICIfl axo IUCIIAUD D. RIDKU 
Front Wicriinx Aitniiiiislrnlion Ccnirr, W'icltila, Kanx. 

Piuaplcgiu caused liy inctastatic lesions of the vertebra from carcinoma of 
the i)roslate is tineoininoii. Hoherts and Kuelin' in tlieir review of recent litera¬ 
ture found only seven rei)orted eases of jiarajilc-gia from osseous metastases of 
irrostatie eareinoina and cited a ease with autoj)sy findings. 

Edelinan- reported a ease of paraplegia secondary to metastatic prostatic 
eareinoina tri'ated with stilhestrol. A ease was recorded hy Huggins^ in which 
(he jiaraplegia was reliev(‘d ity bilateral orchiectomy. .Vnotlier case from the 
ri’cords of the Massachusetts (leneral Hospital' was treated hy laminectomy. 

-V ease of jiarajilegia due to vertebral ini'tastasis of a pro.static carcinoma 
diagno'-ed by biojisy and the metastasis jrroved by surgery and necropsy consti¬ 
tutes th(' basis for this reiiort. 


CA.si; itimouT 

P. A. C., !i 51 year old while man, was admitted to the ho.«pital on Februar\ 
1(), 1!)1(), complaining of diflieully in urination for (i months. He liad one episode 
of urinary retention retiuiring catheterization before entering the hospital. Ho 
also had nocturia 1 to 2 times and perineal jiain for about 2 years. 

Past hisloi-y revealed no cancer in the family. He had mumps with orchitis 
on the left at the age of 21 and a chancre in 1!)20 with treatments. 

Physical c.'camination was normal except for a moderate atrophy of ® ^ 
testicle. Rectal examination revealed an anterior thrombosed hemorrhoid, le 
Ijrostate was enlarged, about grade 2, nonlender, very firm, nodular an xe • 
The residual urine was ai)i)roximalely 100 cc. E.xamination of the lo^^el ex 
tremities revealed bilateral varicose veins with stasis dermatitis. 

The red blood count was -l,.3.‘)0,000 with 15 gm. hemoglobin, the 'Hiite oo^ 
count 7,250 with 70 jicr cent neulrophilc.s. 'J’hc blood urea nitrogen 
per cent. The Kahn test was negative. Serum acid phosphatase was 0.3 o ans 
units. X-ray of the chest was normal. Excretory urography sho^^ed no a noi 
malities. X-ray of the s]nne and pelvis revealed no evidence of 
Cystoscopic examination showed normal bladder mucosa, with a gm e 
largcment of the median and lateral lobes of the prostate. t.^ns- 

Bilateral \-asectomy was done on February 28, 1049, follove 5 ^ 
urethral prostatic resection. Biopsy revealed adenocarcinoma of tie 
The patient was placed on stilhestrol therapj'^ and was advised to 
tomj’^, but refused. The patient was discharged on stilhestrol t leiapj 

to return for a recliock. _ j i., ,,nits. How- 

On August 2, 1940, serum acid phosphatase was 0.5 Bodans 'j 
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ever, the blood TCnKn test M'as 4 plus Mdth 128 quantitative units. Spinal fluid 
examination was negative. X-rays of the spine and pehds were negathe. He 
was continued on stilbestrol and ivas also given a course of penicilhn, and was 

then discharged. , -i- 

He returned to the hospital on December 16, 1950, with a backache. X-rays 
of the spine and pelHs were negative, and he was advised to continue stilbestrol. 

The patient was re-admitted on March 5, 1951, complaining of progressive 
pain in the back radiating doivn to the left knee. X-rays of the spine revealed a 
metastatic lesion invohdng the body of the second lumbar vertebra (fig. 1). 
Serum acid phosphatase was 3.6 Bodansky units. Stilbestrol nas continued and 
a bilateral orchiectomy was done on ^larch 14, 1951. He also had bilateral 



Fig. 1. X-ray of spine showing metastatic carcinoma of second lumbar vertebra 

saphenous vein ligation for the varicose veins which became simiptomatic. A 
Taylor hack brace was advised and fitted by the orthopedic department before 
the patient wa.s discharged. 

lie wa^; again re-admitted to the hospital on June S, 1951, still complaining ol 
a backache with pain radiating down both legs as well as girdle pains which 
radiated around the lower che.'t and upper abdomen. Examination revealed 
•'•lightly tender, hypertrophied breast.': with dark nipplc.s. Slight tendcrnci'.s wa.s 
elicited along the lumbar spine. The refle.xcs were normal. The serum acid pho.s- 
phata^e wa^ now (5.1 Bodan.-'ky unit.''. Kahn test wa.-: still .strongly positive. X-rav 
of the chc't wav negative. X-ray of the spine showed continued destruction of 
the vpeond lumbar vcrtclira. The patient was then .started on a course of deep 
^-^ay therapy to the meta.statie le.'ion of the .>--piuc on .rune 13, 19.51. Seven dav.s 
later he hegaii to eompktin of mimbnc.ss and weaknes.s of both legs and wa.s soon 
unable to walk. The ven^ory lo'S gradually movt-d uj) to tlie eo-tal margins. 
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I riiiiiry rcttMitioii dt'vt'lojx'd tiiul lu'co.-silatod an iiiflwclliiif^ rathetcr. X-rays 
ttikiMi on .Inly 12. 1!).)1 rcvctdcd ab.-ciua* of ilu- pediclc.s of the si.xth thoracic 
vcrtt'hra .and .a slifrht intaa'ast* in dtaisily of the .«f'cond Ininhar vertebra. 

'rite patient wtis M-en hy ;i nenro.^nrpeon on .July 1.3, lil.al, who aclvi.'ccl a de- 
conipn'.'sion lamineetoiny which wtis performed on .Inly 20, 19.71. .\t operation, 
laminectomy w:is thtne hilatendly on the fifth, .‘•ixth and .-eventh thoracic verte- 
hnie. 'riicMc* Wits fonnd to he definiK* pre.-'-^ure on the .‘spinal cord, caused by the 
infiltmtivc' lesion of the .sixth thoracic vertehni producin'' a constricting area at 
thiit level. 'I’his was relieved hy the himinectoiny. Xo infiltrative lesions were 
sc*en or palptited on the cctrd. lliopsy of the hone removed hy laminectomy of 
the sixth thoracic vea-tehra showed mc'tastatic carcinoma. 'I’lie patient’s condi¬ 



tion remained critical for several days hut gradually improved ^^ith goo 
of the laminectomy wound, 'riiere wa.s gradual return of sensation to a ot 
level of the puhis, and the patient was ahle to move the thighs slight y- 
started on physiotherapy to the lower extremities to keep the ^atient 

Howe\'er, there was no further recovery of the lower e.xtrcmities an t le p 
gradually became worse and expired on October .5, 1951. . 

Autopsy findings (courte.sy of Dr. Richard Crary): The heart veig o 
and showed myocardial hypertrophy of the left ventricle. The 
except for a .small area of atelectasis in the lower right lobe. The 
no gm. and revealed hemochromatosis. The right kidney weig e yj.j„ar}' 
the left 2()0 gm. There was bilateral chronic interstitial nephritis. 
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bladder was normal. The prostate was smaU and slightly firm, and measured 
appro.'dmately 4 by 4 by 3.5 cm. Cut surface showed a firm, gray stroma n-ith- 
out glandular appearance. The stroma was fibrous ndth occasional ducts and acmi. 
There were large areas of infiltration with polygonal or cuboidal epithelial cells 
shoR'ing poorlv defined borders. A small amount of basophilic endoplasm and 
fairlv regular round vesicular nuclei were seen. The cells formed irregular sohd 
groups and manv giant cells were present. A large amount of intracellular bright 
vellow pigment was present. The cells infiltrated about neri'es. The breasts 
showed bilateral gjuiecomastia. Sections of the sixth thoracic vertebral bodr^ 
revealed areas of widelv spaced and thickened trabeculae separated by loose 
fibrous tissue. The trabeculae were closely spaced and surrounded by osteo¬ 
blasts. In some of these areas, small groups of neoplasm were present. In other 
areas, the trabeculae were extremely dense, wide and closely spaced, and showed 
large areas of necrosis (fig. 2). Diagnosis; Adenocarcinoma of the prostate ufith 
metastases to the thoracic and lumbar vertebrae. 

DISCCSSIOX 

As suggested by Eoberts and Kuehn, the exact mechanism producing the 
paraplegia should be investigated. In this case there was definite pressure on the 
spinal cord from the infiltrative lesion of the vertebra as found by the neuro¬ 
surgeon at the time of surgeiu-. A definite constrictmg area was noted which was 
relieved by laminectomy. Ao lesions were seen or palpated in the cord. It is re¬ 
gretted that no spinal cord tissue was obtainable for microscopic e.xaraination 
at neeropsj-. 

Tlie possibility of a syphilitic lesion suggested by the positive serology was 
ruled out by the negative spinal fluid studies and the biopsy of the vertebra. 

Although cases har-e been reported where the paraplegia was relieved bi' large 
doses of stilbestrol or orchiectomy, we believe that most of the cases are results 
of mechanical compression, and as such should be treated by laminectomy. 

In the case cited in the records of the Massachusetts General Hospital, treated 
by laminectomy, complete recover}- resulted. In this case the laminectomy was 
delayed but even then there was partial recover}'. Of course, these patients 
should also have the benefit of estrogens and orchiectomy. ^lost patients who 
have vertebral metastasis from carcinoma of the prostate will already have had 
e.'trogen therapy and or orchiectomy, so that laminectomy will be the last re¬ 
sort. Ee strongly believe that all ca.«es of paraplegia due to vertebral metasta.cis 
-"hould have laminectomy as soon as the diagnosis is made. Even though these 
ca<-e-. arc apparently hopeless, it would be much better to attempt to relieve 
them of the paraplegia than to have a lingering bed-fa^t patient. 

Sr.MMARV 

.\ cave of paraplegia due to vertebral meta^ta.^h of a pro^^tatic carcinoma is 
I)rc'cnted. 

1 he prouatic carcinoma was diagno-e<l by biopsy and the metasta.'-is confirmed 
by .'•urgery and necrop-y. 

I ar.iplf'gia wa.-- caiwctl by cord comprc.'Mon secondary to meta^fasi^ to the 
“ixth tiioracic vertobm. .'i'- .-een at ojjemtion. 
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I'rom the ])(jHirliiu nl of S>irijcr;i, I'nilnijiriil Srrricr, U'<x/fr;i Ilcucrfc Unifcrsilij School 0} 
,\fi (lin'iii, null I'liiirrsilii Iliisjiituln, Clcvclawl, Ohio 

Injury (o liu; I)liui(ior sccoiulary to nidintion tlierapy for malignancy of the 
f(‘mal<> gctK‘rati\’c orgaiis is now rccognizod as a not infro(juent occurrence. Al- 
f Iiongli occasional reports of a fenv eases witli vesical damage .so produced had ap- 
[)eared previously, it was Jlean, in 11)27. who first clearly indicated the true na¬ 
ture of thes(> lesions,' Watson, Ilerger and Saner in I!) 17 rejjorted an incidence of 
both ('arly and delayed reactions of nearly 2 per rent in almost 0,000 patients. 
'I'he incidence in other reported .seri('s closady parallels this figure." Howeveiy these 
statistics probably «lo not denote the true inciflence of late radiation reactions in 
the bladder. .\n appreciable proportion of patients with malignant di.'ease of the 
uterus die within the lir.st year folh)wing treatment and before vc.-^ical injurj 
become manifest. .Vlso. it is more than likely that a number of patients tre.at 
have such bladder lesions which rmnain undiscovered for various re.isons. - n 
finally, it should be n'lnembeia'd that a certain number of patients treated dunno 
the la.st years of any given period of study can be e.xpected to develop icactions 
at some future date, 'rints, it is probalde that the actual incidence of tiiistjpeo 
bladder injury is considerably greater than is .suggested by published icpor s. 

Injuries to'the bladder re.sulting from radiation treatment of uterine niaug- 
nancy are in general of two types, the acute or early reaction and ^ 
“delayed” reaction. 'I'he acute radiation change develops usualh 
external radiation, either during or .shortly after such treatment, anc is ^ 
(crized histologically by a picture of acute inflammation invobing 
submucosa. It is the re.sult of an acute ejiithelialitis involving the entire ) 

M-all, with changes comirarable to the ai'ute skin changes Avhieh ma> ® 
during or following e.xternal radiation therapy. -Acute radiation icac 
bladder apparently occur le.ss freriuently than the delayed ^ 

majoritj’ of them heal rather promptly with or without nonspeciic leu ., 

witli few complications. ;,uerpst in the 

However, it. is the late radiation damage which is of particu ar ^pj^^yed 
present discussion. In contrast to the early or acute radiation ja- 

radiation reaction is generally considered to be invaviably due 0 ^ jQyg.^is 

dium application; and it may take some time, from one to as j^g^^gelves. 

or more in occasional instances, before symptoms and signs main e ^ 

The -VCTII used in (his studv was obtained from Dr. Armour 

ogy, Western Reserve University School of Medicine, througl 
Laboratories, Chicago. 

Accented for publication Xovcniber 19o2. r radium .applications 

' De.aii, A. L.: Ulceration of urinary bladder as late eaec 

uterus. J.A.M.A., 89: 1121 1927. Wa.lrUion rc.actions in d'C ' 

= Watson, ]■:. M., Ilcrger, C. C. and Sauer, M. R.: Irriub.Uion 
J. Urol., 67.' 1038, 1947. .. ,„Wnucnt (o irr.adi.ifion o' 

’ Doan, A. L. and Slaughter, D. R.: Bl.adder injuri subscquc 
.1. Urol., 46: 917. 1941. 
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The lesions of this type of reaction occur in a more localized portion of the blad¬ 
der. principallv the lower posterior wall and floor, and are the result oi an en¬ 
darteritis which mav lead to complete local ischerma and necroc^is oi the area 
involved. The microscopic picture is one of fibrosis, round cell infiltration, edema 
and usually some increased surface vascularity. L nless damage is irreversible, 
healing will eventually occur in over 75 per cent of these cases. 

There are. on the other hand, a cenain percentage of patients with late, or de¬ 
layed radiation reactions who dei'elop encrusted ulcers, vesicovaginal fistulas, 
and 'or embarra&'Tnent of the upper luinan- tract.’ ' The latter comphcation is 
a result of obstruction of the lower third of one or both ureters secondary to either 
periverical fibrosis due to e.xcessive radiation or scarring and stenosis of the 
ureteral orifice due to radiation damage to the bladder itself. In addition, before 
resolution of the injurj' takes place, periods of time may have elapsed varrring 
from 6 months to upwards of 6 years or more.- with dystiria, frecjuenc.v. nocturia 
and bleeding plaguing both patient and physician. In an effort to alleviate these 
sjTnptoms and to eliminate some of the later complication*, it seemed worth- 
n bile to give ACTH a clinical test. 

Tlie possibility that this agent might be effective was suggested by several 
fact*. Since the effect of radiation upon the bladder is primarily manifest in the 
mucou* membrane and submucosa.' and since .\CTH has been effective in dL*- 
ea'C' affecting the mucosa of other organs.* ' it was hoped that the pathological 
proce-* could be reversed at an early stage. In the second place, it was hoped that 
the later scarring and fibrosis could be prevented. becau*e of the known inhibi- 
torj- effect of .\CTH upon fibrobla*tic acthity.* For the.*e reasons, and because 
of the reported clinical effectiveness of the drug in the treatment of interstitial 
cy'titi'.*" a di'order mth somewhat similar scTuptomatologj-. this study was 
undertaken 


METHOD \XD DO*\GE 

The drug na^ administered intravenously to the first tno patients because of 
It' kiiomi greater potency by thi* route.'' The third patient nas treated by inter- 
mittem intramu*cular injection. Preliminarc- studies prior to therapy included 
a complete blocxl count, complete examination and culture of the urine. eo*ino- 
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1. r»r. •!-. e dfhti'and remoml entcnti* tiTtb XCTII \rih Int Med S7:G;0.1951. 
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The lesions of this type of reaction occur in a more localized portion of the blad¬ 
der, principally the lower posterior wall and floor, and are the result of an en¬ 
darteritis which maj" lead to complete local ischemia and necrosis of the area 
involved. The microscopic picture is one of fibrosis, round cell infiltration, edema 
and usually some increased surface vascularity. Unless damage is irreversible, 
healing will eventuallj^ occur in over 75 per cent of these cases. 

Theie are, on the other hand, a certain percentage of patients with late, or de¬ 
layed ladiation reactions who develop encrusted ulcers, vesicoi^aginal fistulas, 
and/or embarrassment of the upper urinar^'^ tract.^’ ^ The latter complication is 
a lesult of obstruction of the loiver third of one or both ureters secondaiy to either 
perivesical fibrosis due to excessive radiation or scarring and stenosis of the 
ureteral orifice due to ladiation damage to the bladder itself. In addition, before 
lesolution of the injuiy takes place, periods of time ma}" have elapsed vaiying 
fiom G months to upwards of 6 j^ears or more,- with dj'suria, frequency, nocturia 
and bleeding plaguing both patient and ph 3 "sician. In an effort to alleviate these 
sj'mptoms and to eliminate some of the later complications, it seemed worth¬ 
while to give ACTH a clinical test. 

The po^sibilit}’’ that this agent might be effectii'e was suggested b}' several 
facts. Since the effect of radiation upon the bladder is primarilj’’ manifest in the 
mucous membrane and submucosa,® and since ACTH has been effective in dis- 
ea<-es affecting the mucosa of other oigans,' " it was hoped that the pathological 
pioce'-s could bo reversed at an earl 3 " stage. In the second place, it was hoped that 
the later scariing and fibrosis could be prevented, because of the known inhibi- 
toi 3 ’ effect of ACTH upon fibroblastic acti\’it 3 x® For these reasons, and because 
of the leported clinical effectiveness of the drug in the treatment of interstitial 
cystitis,'" a disoider with .somewhat .similar .s 3 'mptomatolog 3 ’', this stud 3 ’’ was 
undoi taken 


METHOD AND DOSAGE 

Ihe duig was administcied intravcnousl 3 ^ to the first two patients because of 
its known gieater potemy 1)3’ this louto " The third patient was treated bs’ inter¬ 
mittent intiamuscular injection. Pieliminar 3 ’ .studies piior to therap 3 ’ included 
a complete blood count, complete examination and culture of the urine, cosino- 


ona* ^ ^ L'niiJin tract tomplicatioiis from uterine cancer New IJim .1 Mod , 

: 2il, 193*5 

‘ I.terett, II S The ofTect of carcinom.i of the cervix uteri and its treatment upon tlie 
urin irs tr.iet \m .1 Olist A: Cj nee , 38: 8S'J, 1W 

tiro S ,I , Keifeiistciii, H \V , Benson, .1 A and 3’oun(;, .1 C G Treatment of 
iiiier.iin,. colitis .md roRional enteritis with .\CTH .\rrh Int .Med , 87; 010,1(1,51 

Ixtrsin-r, .1 H iiid Palmer, W 1. \CTII in chrome ulcerative colitis, observations in 
I" jMiienis .1 \ M A , 147: 511, 1951 

f'l''i' 9 ' 11 ''' ** ^ and Kirwin, T .1 Clinical I’roloKi Biltimore Williams and Wilkins 

onk,Plol7,t' M,Me\er,K and Blunt,.! 3V I.'fTcct of cortisone 
loV, KU'iuiI.ition tissue in rabbit I’roc Hoe Ilxper. Biol. * .Med , 72 : 718-721, 

(‘111 •nil vl* r' ■""* ^'*cr. r H The use of .\CT1I in interstitial c\.stitis Proe '’mj 
I lin \( in Confer 2, .-/I7 (I'r.Il Blakislon Co , N Y ’ 
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phile counts,'^ serum Na and K levels, determination of the fasting blood sugar, 
and dailj'^ blood pressures.'^ Chemistries and eosinophile counts were repeated 
during and after treatment. All patients were placed on a low salt diet and were 
given supplementary potassium, 1 gm. 3 times dailjL Cystoscopy was carried out 
prior to therapy, immediately after therapy and whenever indicated after ter¬ 
mination of treatment. AVhenever feasible, biopsy was taken before and after 
treatment. Inti-avenous dosage was 20 mg. daily for 10 da 3 "s, the drug being ad¬ 
ministered in 1 liter of 5 per cent dextrose in water over a 6-8 hour period. The 
second patient had an abbreviated and incomplete course because of the appear- 


Table 1. Case summaries 


CASE 

NO. 

HOSPITAL 

NO. 

AGE AT 
ACTH 
RX. 

PRIMARY DISEASE 

X-RAY & RADIUM 
DOSAGE 

INTERVAL 

BEFORE 

RADIATION 

CYSTITIS 

I 

191593 

GO 

Squamous cell ca- 

3577 mgh. ra- 

10 yrs. 


UII 


of cervix, stage 

dium, 3000 r-x- 





HI 

ray 


II 

COJ-055 

37 

UndifTerent. ca. 

5,940 mgh. ra- 

6 Mos. 


UH 


of cervix, stage 

dium, 3049 r-x- 





II 

ray 


HI 

277-181 

37 

Poorly dilTeronti- 

3775 2 mgh. of ra- 

Z'/z yrs. 


UH 


nted squamous 

diiim, 3672 r-x- 



01652 


cell cu. stage I 

ray 



Fiiirvicw 


B-f- 




Urgency, frequency, 
nocturia, dysuria, 
and hematuria 3 
3'rs, duration 
Urgency, frequency, 
dysuria, liematuria 
5 mos. duration 
Hematuria, dysuria, 
nocturia, frequency 
and urgency 1 
week’s duration 


ACTH 

DOSAGE 


200 mg. IV 


120 mg. IV 


UCO ms- 
IM 


’* Patient of Dr. Wm. L. Huffman, under whose management treatment was carried out 


Table 2. Immediate resxtUs of treatment 


CASE 

1 DYSOKIA 

NOCTURIA 

CAPACITY (CC.) 

( 

CYSTOSCOPY 

biopsy 

1 Pre 

Post 

Pre 

Post 

Pre 

Post 


—■ 

I 

-1-4-++ 

0 

10-12 

1-2 

100 

300 

Decreased area of 
ulceration 

Radiation cystitis 

Radiation cystitis 
Chronic cystitis 

II 

+ +++ 

0 

8-10 

0-1 

150 

300 

No change 

III 

++++ 

0 

3^ 

0 

150 

400 

Slight decrease in 
area of ulceriition 


ance of mental depression and agitation. Intermittent intramuscular dosage 
20 mg. every 4 hours for ten days. 


RESULTS 

The agent to date has been administered to three patients. Case lepo 
summarized in table 1. The immediate results are summarized in ta e 
the course of each patient after treatment is outlined in table 3. 

, TTMi A r • Tpst for aclrenfli 
12 Thorn, G. W., Forsham, P. H., Prunty, F. T. G. and Kills, A. -• j 137: 

cortical insufficiency: Response to pituitary adrenocorticotropic tio 

^“u'xho^r’n! G^W., Forsham, P. H., Frawley, T. F., Hill, S. R^^RooheM^, SUchelm D. 
Wilson D. L.: Clinical usefulness of ACTH and cortisone. New L g- 
793; 824-834; 865-872, 1950. 
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Significant obsen-ations are: 

a. In none of the patients has there been am- marked cystoscopic change, save 
for slight diminution in the area of ulceration in cases 1 and 3. 

b. Relief of dysuria is rapid in onset, but of variable and unpredictable dura¬ 
tion. 

c. Bladder capacity in all 3 eases has been doubled. 

d. Despite complications of the disease such as hemorrhage and recurrent 
pr-uria, in two of the 3 patients there was no prolonged recurrence of the severe 
dysuria or nocturia, and in each instance bladder capacity has remained at a 
reasonable level. Duration of initial beneficial effect has varied from less than one 


Table 3. Post ACTH course 


C^E 

VO 

DtlLVTION OF 
JVin\t BEVtFIT 

COiSPLlCATIOSS 

or 

C0«PUC.ATI0\9 

roLLOA\ rp 

I 

2 months 

Recurrent pj-uria with- 

Chemotherapy 

9 month period with re- 



out frequency, dys- 


current pj-uria. Sjunp- 



una during attack 


tomatolog>- markedly 
decreased between at¬ 
tacks. Nocturia in¬ 
creased gradually 

ir 

2 weeks 

Hematuria 

Fulguration of 

6 months without dys- 




bleeding 

uria. Gradual return of 




points 

nocturia. Dyspareunia 
decreased. 2 episodes 
of hematuria 

III 

■J da.\s 

Recurrent nocturia and 

Nonspecific 

Gradual subsidence of 



d\ suna 


symptoms over 4 
month period. Capa¬ 
city 200 cc. 1 episode 
of hematuria 1 month 





after treatment 


week to months, with gradual recurrence of symptoms of bladder irritability in 
two of the three patients. 

Di.«:crssiox 

It would appear from the.'C initial observations that complete and permanent 
arrc't of the proce.-'S has not oceurretl. Xeverthelc.'^, we believe that definite 
benefit from the me of ACTH ha."' been obtained, and that further observation'-- 
and -Indy arc warranteel. since it is too early to evaluate the ultimate result. It 
1' i) 0 'sil)lp that the most propitious time for the administration of the aacnt has 
mu yet been tiscertaincd. and that one-should not awtiit the appearance of -svmp- 
tonis or signs of vesical injury before utilizing the drug. Perhaps, the eoineidcnial 
adniimstraiion of tlie drug during nuliation treatment or rcpcatetl eonrsc,- of 
-\CT11 may be necessary to completely av»»id the untoward .so(|uelae. The tiso of 
-\CTH 111 depoform on an ambiilatorj basis abo remains t (3 bo cvplored. 

It IS apparent from this preliminary .•,tufly that relief of discomfort can he ob- 
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tained. This in itself may render the therapy of value in patients who are mark¬ 
edly disturbed emotionally, or in those Avhose rest and convalescence from the 
therapy of their primary disease has been interrupted. The anesthetic effect of 
ACTH, as manifested in these cases by the relief of dysuria, has been observed 
previously,and although its exact mechanism is unknown, it is a property 
shared with many steroids. 

Furthermore, this study leads to the question of wFat effect ACTH will have 
on other forms of radiation sickness,*® and W'hether or not the late effects of ra¬ 
diation therapj'^ for genito-urmary disease per se can he avoided. To date, 2 
patients in this category have been treated, and although it was impossible to 
obtain objective evidence of improvement in one of them, due to the advanced 
state of the patient’s disease, it wms beheved, both hy the patient and his attend¬ 
ing physician, that benefit had been attained. The other had definite increase in 
bladder capacity, and concomitant relief of sj^mptoms. 

Finally, this early presentation is made wdth the hope that others will use 
ACTH in this type of disease and evaluate it in order to obtain a true perspective 
of the therapeutic efficacy in terms of common experience and significant numbeis 
of cases. 

SUMMARY 

The use of ACTH in radiation cystitis has been discussed. Three cases have 
been presented and immediate beneficial effects described. 

Selye, H.: Anesthetic effects of steroid hormones. Proc. Soc. Exper. Biol. & Med., 

Taber,"Kennetli W.: Treatment of radiation sickness with ACTH; preliminary repor 
of 14 cases. Radiolog}', 67: 702, 1951. 
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DELAYED CYSTOGRANIS IX CHILDREX 
RAYMOND G. BUNGE 

From the State Vnin-rsit’j of Iowa College of iledidne. Iowa City. Iowa 

At Washington, D. C.. in 1949, Dr. Charles YI. Stewart of Los Angeles dis- 
cusseda paper, “Abnormalities of Ifidney. Lreters and Perinephric Ea^cia. bj 
Benjamin and Tobin. During his comments he showed several slide* of dela\ ed 
evstoarams” that demonstrated ureteral reflux not ordinarily observed on the 
opaque cystogram. This paper reports our own observations with Stewart s 
technique. 

METHODS 

In aU children suspected of having urolo^cal disease, routine excretory urog¬ 
raphy is performed. If this examination fails to reveal any disease, i.e.. tumor, 
congenital hydronephrosis, etc., delayed ct'stograms are made on the following 
dat'. The 24 hour lapse eliminates confusion between intravenous dye and dye 
arising from ureteral reflux. Skiodan (75 to 150 ml. of 10 per cent solution) is 
instilled in the bladder by catheter. Xo effort is made to overdistend the bladder. 
The amount used varies. .Y feeling of fullness is the principal clinical guide. The 
catheter is withdrawn and a roentgenographic e.xposure in the anteroposterior 
tiew is made immediately over the bladder and the kidneys. The patient is al¬ 
lowed ambulation and e.xposures are made thirty and sixty minutes after the in¬ 
stillation. 

observatio.xs 

Five normal children ranging in ages from three to eighteen years were e.xam- 
inc-d by delayed cystograms and no ureteral refliLx appeared. This suppons past 
and current opinion that in the presence of normal ureterovesical physiology the 
phenomenon is absent. 

Tabulation of observations is given in table 1. 

By way of example. 2 cases have been selected for presentation: 

M. M.. a white girl aged 3 years, came to the clhiic with a history of acute re- 
furrent episodes of urinart' tract infection. Birth and development had been 
norma! and no congenital defects had been noted. The physical examination was 
C’s-entially normal. The urine was acid, chemically negative and microscopically 
foiitanicd many white blood cells. Hemoglobin was 13 gm. pier ml. and the 
white blood cell count was 12.400 per cu. mm. Residual urine was not found. 

Excretory urograms show-ed bilateral hydronephrosis. Cysto-copy revealed a 
nomwl bladder and outlet. Delayed cystograms were made (fig. 2i. The initial 
l y ^t<)aram (fig 2, .1 1 demonstrates no xi.dblc ureteral reflux of skiodan, A evsto- 
gram made 30 minutes later with patient retaining original iirtillation (fig.. 2 B > 
'hoMx bilateral ureteral reflux. .\ cy.nogram made (X) mimiies after in-tillatioii 
du.w- only left un'tera! reflux (fig 2. Ui Thi< ca-c ilimtrates the intcre-ting and 
un-uqv-cU^i ureteral reflux, not detected by other technique-' of examination. 

1 B . a uliite girl agC'<i P year-, came to the clinic with a hi-torx- of recurrent. 
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acute episodes of urinary tract infection accompanied bj’^ left flank pain. Birth 
and development had been normal. Ko congenital defects had been observed. 
The physical e.varaination was negative. Residual urine was 20 cc. The urine was 



Fio. l. .1, initial cysfogram witii some lower left ureteral reflux. B, cystogram 30 minute® 
atcr with bilateral reflu.x. C, cystogram 00 minutes with only loft ureteral reflux. (All re' 
ouched.) 



aciei and ua." negative cliemically and niicro'-cojucally. Excretory tirogram.s were 
normal Delayed cy.vtogram.- were made (fig. 1), TIio initial cy.''togram (fig. 1, A) 
'•how- a normal bladder with some reflux in the lower .segment of tlie left ureter. 
A cy-togram 30 miinite- after in.'-tillation of skiodtm .'•how.'; bilatertd ureteral re- 





732 


RAYMOND G. BUNGE 


flux with pyelograms (fig. 1, B). A cj^stogram 60 minutes after instillation of 
skiodan shows again onl}’- the lower segment of the left ureter (fig. 1, C). Again, 
the technique has revealed an unsuspected clinicallj’^-significant abnormalit}" in 
ureterovesical ph 3 ^siologJ^ 

COMMENTS 

The use of delajmd c 3 'stograms permits the radiographic observation of uretero¬ 
vesical physiolog}’’, not at one instant of time, but at points along the time con¬ 
tinuum. Unsuspected disease ma}’' be uncovered when other observations are 
normal, particularlj'^ when one is repeatedlj^ baffled bj’^ normal findings in a child 
who has recurrent urinary tract infections. The damaging effect of ureteral reflux 
upon the kidnej'^ both b}^ pressui’e and infection is well known. Consequences of 
failing to recognize it are grave both for the patient and clinician. 

It is not the purpose of this paper to speculate upon the cause of this phenome¬ 
non, such as congenital defect, neurogenic d3'sfunction, chronic infection, etc., 
but to demonstrate the usefulness of a diagnostic procedure. Investigations are 
under wa3'’ to elucidate the etiolog3'’ and the possible correction of the reflux. 

REFERENCE 

Benjamin, J. A. and Tobin, C. E.; J. Urol., 62: 716, 1951. 
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BEXIGX MESOTHELIAL TOIORS OF THE ERIXARY BLADDER: 

RE^TEB* OF LITERATTRE AND A REPORT OF A 
CASE OF LEioirro:\L\ 

EDWARD W. CAMPBELL ^.^D G JOHN' GISLASOX 

The rare incidence of benign mesothelial tumors of the bladder and the mfre- 
ciuent presentation of this subject in the American literature during the past 
decade ha^ e prompted this re^•ie'R■ of the literature with a case report of a leio¬ 
myoma which afforded a diagnostic problem. 


C\SE REPORT 


A woman, aged 42, complaining of vesical distress and frequent urination, w as 
referred for study in November 1944. SjTnptoms were of 1 week's duration hav¬ 
ing been recogmzed as low er abdominal distress follow ed bj' nocturia eveiw' 5 to 
10 mmutes. Diunnal voiding was required everj' 3i to 2 hom's. She had a con¬ 
stant sense of pressure in the region of the bladder with pain at the onset of 
unnation. Further questionmg elicited the tendency to more frequent urination 
of 2 years’ duration. 

The family historj" was irrelevant. In the past historj' one pregnancy in 1924, 
tenninated by cesarian section, was noted. An appendectomy and right sal- 
pmgo-oophorectomy had been performed in 1931. The patient had been under 
treatment for hj-pertension for 1 year, but the blood pressure w as not elevated 
dunng our entire penod of treatment. 

General physical examination, mcluding abdominal examination, was com¬ 
pletely negatne Urinalysis was negative and the urine culture sterile. There 
was no residual imne. 


The passage of a c.vstoscope was executed with ease. The bladder tolerance 
and capacity were normal The mucous membrane pattern was normal through¬ 
out .Vt the outlet of the bladder a spheroidal intrusion was noted which elevated 
the floor of the bladder and pressed the left side of the vesical neck inward, also 
the urethra di=tal to this point. The urethra was carefully examined with a pan- 
endo'Cope searching for the onfice of a diverticulum but none was found. On 
lagiual examination a cystic mass was palpated in the region of the proximal 
urethra which extended anteriorily on the left side of the urethra and \osical 
neck .\lter remoMiig the urethroscope, the mass was pressed and a thick gclati- 
nou'- material was expressed through the urethra This contained muciH, blood 
and pus .V diagno-is of a urethral diierticulum was made although the orifice 
had not Leen M-ualized 

I..iboratory studiC' made after ho-pitalization rcicaled urinalv'i^ neg.iti\e. 
hemoglobin 11 9 gm , eiythrocyte-3.300,000, leukocyte count 0.700. The'"blood 
\\ .i^'crmann ami Kahn te-ts were negatiie. 

On \o\cmlR>r 15. lo^i. under general ane-the'ia, the ma"> could not be pal- 
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pated as distinctly as previously outlined. The urethra Avas exposed through a 
vaginal incision but no diverticulum could be identified. The incision vas en¬ 
larged to expose the posterior bladder AA’^all but no pathological changes were 
detected. Following this procedure, the patient voided freely and rvithout dis¬ 
tress, and AA'as discharged on the fifth postoperative day. 

Except for one attack of cystitis Avhich was promptly relieved by chemo¬ 
therapy, the patient remained comfortable until 1947 Avhen she returned with 
nocturnal frequency, urgency and difficulty to void at night. During the day 
there was periodic frequency but no difficulty in Abiding. She moAmd from 
Philadelphia and AA’as referred to a urologist in another city but failed to visit 
him. 

Later, in December 1948, she returned complaining of nocturia Avith urgency 
arrd difficulty to void. During the day more difficulty and straining Avere expe¬ 
rienced and more frequency. Re-examination revealed a larger cystic mass at the 
region of the bladder base and excision of the mass AAms adAUsed. On January 5, 
1949, she Avas re-admitted to the hospital, at Avhich time hematuria had appeared 
as a symptom for the first time during her long history. 

Cystoscopj'- reA^ealed a distorted urethral canal and a smooth intrusion of the 
left loAA'er AA-all of the bladder due to a spherical mass. The mucous membrane 
OA'^erlying the mass Avas studded Avith small hemorrhagic areas AAdiich oozed blood. 
There Avas no ulceration or edema. The left ureteral orifice Avas displaced iiiAvard 
due to an intramural or extravesical pressure but Avas patent and the renal func¬ 
tion AA'as noi’mal. 

January 7, 1949, the bladder AA'as mobilized through a suprapubic incision 
and a large, firm mass palpated Avithiu the Avail of the bladder at its base on the 
left side. The bladder musculature OAmrlying the growth Avas normal, and AAas 
not adherent to the surrounding tissue. The mucosal aspect of the groAvth ic- 
A'^ealed no changes suggesting a malignant groAvth. The bladder musculatuie 
OAmrlying the mass Avas incised doAAUi to the groAvth AAdiich Avas found to have a 
firm, smooth, glistening surface. The groAvth Avas Avell encapsulated and aaos 
shelled from the bladder Avail Avithout disturbing the mucous membrane coveinio 
its surface. Frozen sections Avere immediatelj'^ examined and the groAith oun 
to be benign. The caidtA'^ created by remoAmI of the groivth Avas obliteiatec an 
the bladder closed Avith urethral catheter drainage. The postoperative 
cence Avas uncomplicated and the patient Avas discharged January 2o, ■ 

Micturition Avas accomplished AAUth ease and complete continence. The pa len^ 
Avas last seen February 1952, three years folloAAung remoAml of the 
AAdiich time she Avas asymptomatic and no eAudence of recurrence of the gion 


Avas evident. . , j 

Pathological report (Dr. Oscar Rambo): The gross specimau (fig- 1) 
of a AA^ell circumscribed, rubbery and OA'oid mass, 5.3 by 6 by 3.5 cm., a 
completelj^ eoA^ered udth a thin, transparent capsule. On section the tumoi ^ 
grejdsh pink in color and presented a AAdiorloid area but AA'as geneia ^ 
rather homogenous consistency. A feiv small, irregular areas of cystic mj 
Avere present averaging 1 to 3 mm. in diameter. These ivere presente as 
pressed, pitted areas on the cut surface. 
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pated as distinctly as previously outlined. The urethra was e-xposed through a 
A'^aginal incision but no diverticulum could be identified. The incision rvas en¬ 
larged to expose the posterior bladder wall but no pathological changes vere 
detected. Following this procedure, the patient voided freely and Avithout dis¬ 
tress, and Avas discharged on the fifth postoperatiA'^e day. 

Except for one attack of C 3 '^stitis Avhich AA'as promptly relier^ed by chemo¬ 
therapy, the patient remained comfortable until 1947 AA'hen she returned with 
nocturnal frequency, urgency and difficulty to void at night. During the day 
there Avas periodic frequency but no difficulty in voiding. She moA^ed from 
Philadelphia and Avas referred to a urologist in another city but failed to Ausit 
him. 

Later, in December' 1948, she returned complaining of nocturia AA-ith urgency 
and difficulty to Amid. During the day”^ more difficulty and straining AA'ere expe¬ 
rienced and more frequencjn Re-examination reAmaled a larger cymtic mass at the 
region of the bladder base and excision of the mass Avas adAUsed. On January 5, 
1949, she Avas re-admitted to the hospital, at AA'hich time hematuria had appeared 
as a syunptom for the first time during her long history. 

Cystoscopy'' rcAmaled a distorted urethral canal and a smooth intrusion of the 
left loAver Avail of the bladder due to a spherical mass. The mucous membrane 
OAmrlydng the mass Avas studded with small hemorrhagic areas AA'hich oozed blood. 
There Avas no ulceration or edema. The left ureteral orifice AA'as displaced inAvard 
due to an intramural or extraAmsical pressure but Avas patent and the renal func¬ 
tion Avas normal. 

January 7, 1949, the bladder Ax-as mobilized through a suprapubic incision 
and a large, firm mass palpated Avithin the Avail of the bladder at its base on the 
left side. The bladder musculature oAmrlydng the growth AA-as normal, and aaqs 
not adherent to the surrounding tissue. The mucosal aspect of the groAvth le- 
Amaled no changes suggesting a malignant groAvth. The bladder musculatmc 
OAmrlydng the mass Avas incised doAxm to the groAvth AA'hich AA’as found to haAC a 
firm, smooth, glistening surface. The groAvth Avas aa'cII encapsulated and aus 
shelled from the bladder AA'all AA-ithout disturbing the mucous membrane coA'criug 
its surface. Frozen sections Avere immediately examined and the groAvth oun 
to be berrign. The caAuty created by^ remoA'al of the groAA'th AA'as obliterate an 
the bladder closed Avith urethral catheter drainage. The postoperative 
cence Avas uncomplicated and the patient Avas discharged January 25, • 

Micturition Avas accomplished AAoth ease and complete continence. The patien^ 
was last seen February 1952, three years folloAA'ing remoA'al of the 
which time she Avas asymptomatic and no eA'idence of recurrence of the gioAA 
was eA'ident. . , 

Pathological report (Dr. Oscar Rambo): The gross speciman (figj 1) ^ 

of a AA'ell circumscribed, rubbery and OAmid mass, 5.3 by 6 by 3.a cm., a 
completely covered Avith a thin, transparent capsule. On section the "g 

greyish pink in color and presented a AA'horloid area but AA'as geneia 
rather homogenous consistency\ A fexv small, irregular areas of cystic my 
Avere present aA'eraging 1 to 3 mm. in diameter. These were presente as 
pressed, pitted areas on the cut surface. 



BEXIGX IIESOTHELIAB TUMORS OF BLADDER 


735 


.Microscopic examination: The hematoxyUn and eosin sections showed a fairly 
cellular leiomyoma urth no significant mitotic actmty. The cells were arranged 
in whorls and showed slight palisading. A Tl eigert-f an Geisen stain rules out 
the possibility of a neurofibroma. Diagnosis, leiomyoma (fig. 2). 



t; 


■ / 

Fig. 1, A, shelled out tumor shows smooth outer surface covered by thin capsule. B, 
cross section of tumor reveals its homogeneous consistence and areas of pitting due to cystic 
degeneration. 

CLASSIFIC.rXIOX 

Benign uesica! tumors of mesothelial origin are subdivided into the following 
groups; 1) Myoma, a) fibromyoma, b) leiomyoma, c) rhabdomyoma; 2) fibroma, 
a) fibroma durum, b) fibroma moUi; 3) angioma; 4) rntneoma; 5) osteoma. 

Osteoma has been added to the previous classification because of the report 
of such a tumor in 1941 by Collins and Welebier. These are said to arise from 
mesothelial elements as the result of metaplasia probably from reticulum cells 
fllorbut). 

The recognition of mesothelial tumors as a class is more easily accomplished 
than allotment to the subdivisions according to the above classification. A 
review of the case reports in the literature indicate.? the fi-equent occurrence of 
mixed tumoi-s wliiplj require a coniple.x title to indicate their true cellular content. 
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The name given to a tumor should naturallj'' describe its cellular content as 
accuratel}’’ as possible. However, the use of complex titles does not permit 
proper cataloging of these tumors if a simple classification is to be rigidl}’ em- 
ploj^ed. A recent report of a ]eiom3''omatous fibromj^oma by Sansone and Gdletto 
defies allocation and must be relegated to a miscellaneous group of nuxed 
mesothelial tumors. It would greatty facilitate identification of individual groups 
of tumors in this class if the predominant tissue were placed last when given a 
title. 

The use of the term fibroids of the bladder could well be discarded for a 
more accurate description of a tumor when reporting a case. Pagel has recently 
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Fig 2 Photomiciogiaphs. A, low pov\ei shons ordeib’ arrangement of cells >. 

of palisading and no fibrous stroma .6, high power shons smooth muscle fibeis witti icg > > 

central!}' placed nuclei which possess even straining qualities Diagnosis. Leiomjom.. 

stressed the necessit}'’ for careful differentiatiorr of m 3 '^omatous tumors arrsirrs 
at the vesical neck in the male from tumors of pr-ostatic origin. 


ETIOLOGY 

Theories for the origin of these tumors are pureb'' h 3 ^pothetical and vhhout 
scientific evidence for their validit 3 ’’. Claisse (quoted 63 ’’ Hertz-Bo 3 "er and om 
suggested that peritmscular inflammation caused 63 ”^ infectious apiits on >6 
walls of uterine vessels as the cause for uterine fibroids ma 3 ’^ be applied to tcsiCt^ 
tumors. Blum (quoted 63 ^ Kretschmer) suggested the development of 
from h 3 ’^pertrophied bladder musculature, secondary to infection. In ectiori 
infrequent!}^ reported and when found is undoubted!}^ secondar}’^ to t re urn 
so that the theor}'- of infectious origin seems improbable. ^ yjeade 

Stone as a possible irritative factor has not been found in our review. 
reported a calcified m 3 rxomatous tumor in a child which simulate a 
but it was his opinion the calcification was secondar}^ to the tumor as a d 
body. 
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The siiuplGr and morG accGptablG tlicoriGS arG tbosG of Ginbi} ologic oiigin. 
Sources of embrj-onic rests have been described as from a partial!}' atrophied 
miillerian body (^''erhoogen), from the urachus (Pilhet and Dupuy), super¬ 
numerary ureters (Riegel) and from a hydatid of Morgagm or the lov er la} er of 
the ureter (Hegal) (quoted from Koll), Although many mesothelial tumors occur 
frequently at the bladder base the fact that they are found in all parts of the 
bladder strengthens the theory of embr}’-onic origin. 

CLINICAL CHARACTERISTICS 

It seems needless to lengthen this discussion with a description of the various 
cellular construction of these tumors for they are so well described in textbooks 
on patholog}'. There are, however, certain gross characteristics which are of 
clinical interest. 

jMesothelial tumors show no predilection for sex, an equal number hardng 
been reported to occur in the male as in the female. Benign tumors have been 
reported to occur from the first to the eighth decade inclusive so that age is not 
a factor. 

j\I}'xomatous tmnors occur more frequently in children. Surra has recently 
reported seventeen m}'xomatous tumors in children, aU but one of whom were 
under 3 years of age. Deming (1924) reported 56.9 per cent of tumors in children 
in his review were malignant and Rathbim (1937) 56 per cent, suggesting that 
all tumors in children should be reviewed with suspicion of their benignancy. 
Fibrous and myomatous groM-ths have been reported in children but usually 
occur after the second decade. Cawker, in a recent discussion of angiomas, 
stated that 50 per cent of the cases reported in the literature are under 20 years 
of age. Rathbun reported one in a chUd 27 months of age. 

jMyomas develop as submucosal, intramui-al or external growths. Submucosal 
tumors are usually pedunculated or poR^poid. The base ma}' be broad, as in 
Kretschmer’s report, or narrow with a long, thin pedicle, which makes possible 
their protrusion through the urethral meatus in the female patient (Kutzmann 
and Cimard) or a ball valve t}'pe of obstruction in the male patient. Ulceration 
occurs which has caused hematuria to be a frequent s}Tnptom in reported cases. 
This type of growth has been removed locally b}' the transurethral or supra¬ 
pubic route, and in some cases segmental resection has been used without 
recurrence of the growth regardless of the method employed. 

Intramural myomas are surrounded completely by muscle of the bladder wall 
and are usually well encapsulated so that they may be shelled out with ease 
without destroying the surrounding tissues. Tliis was possible in our patient 
and has been reported by others (Tettamanti) without recurrence of the tumor. 
Intramural tumors vaiy in size from small to quite large tumors but do not 
account for the large tumors reported. They frequently develop near the bladder 
ba.'-e and cause s\'mptoms of obstruction. Those occurring on the posterior wall 
or fundus are usually recognized by the symptom of hematuria or at autop.sy. 

Benign tumors reported to have been found outside the bladder and in the 
alwlomen arc usually fibrous or fibromyomatous growths. These may grow to 
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cnormouH .size; the largest reporled by Kouzeiietzki weighed !J kilogram,s. The 
tumors are atl.aehed to the bladder by a small pedicle. Michoii (1!)2‘1) reported 
a double fibroma attached to each other by a narrow isthmus, one being attached 
to the bladder by a small pedicle, l^ecently Kleitsch has reported a fibromyoma 
weighing 33!).5 gm. with a vicarious vascular supply which again was attached 
to the bladder by a delicate pedicle. 

Fibromas usually develop from the submucosal connective tissue, arc covered 
with mucous membrane and are recognized as pedunculated or polypoid growtli.s. 
Intravesical growths have not attained great size and can be rc.scctcd trans- 
urethi'ally" without fear of recun'encc. 

Angiomas have been reported more freeiuently in recent litcratun;. 'I’licy are 
described as occuiring most fi'equeiitly in the dome of the bladder and are 
usually associated with similar lesions in other organs. Ahe.shouse has reporled 
finding one in a diverticulum. The outstanding .symptom has been hematuria. 
Cure has been reported with transurethral fulguration. This is a dangerous 
procedure for the ve.ssels may' penetrate the musede wall and severe hemorrhage 
ensue. Hemangioma must be distinguished from vesical varices. 

FItKQUKNCy 

The rare occurrence of benign me.sothclial tumors can be supported by various 
methods of reasoning. We have been able to find only 38 references in the litera¬ 
ture to this disease since lOSti. Each reference deals with the report of a single 
case with the notable exception of Samenius and Castano (V.hif}), each 

of whom reported 2 cases. Prior to this time Judd had reported 2 fibromas m 
](H vesical tumors and Motz, 3 myomas in 87 ve.sical tumors. It would seeiu 
from this that only one or two benign mc.sothelial tumors at the most arc fount 
by any one urologist during liis period of practice. 

Beer who reported (500 vesical tumors stated that benign tumors might le an 
incidental finding but did not include them in his series. Nitze (tpiole 
Kretschmer) failed to report this type of growth in 30 vesical tumors as t it 
Young, 380 cases; Scott and McKay, 022 ca.ses; and MacKenzie, 500 t:a.se.s. 

In the latest study of the carcinoma registry (April 10.50), Dean 
reported 532d bladder tumors. Leiomyoma is mentioned in the 
under miscellaneous tumors but the number not .specified; it could be eit lu tin 
but not more than two. It is usually stated that benign tumors 
per cent of all vesical tumors. Kutzmann found 1 leiomyoma among 20 ) 

tumors (0.40 per cent). In a survey of vesical tumors which 
of 500 ca.ses, we have encountered the one tumor we are presenting in t n.s 
This would suggest an incidence of benign mc.sothelial tumors of t le 
rarer than previoiasly siaspected. 

RKviEW OF LiTEKA'runn ^ 

The literature has been reviewed in order to determine the 
type of benign mesothelial tumors reported since the last authonia i\c 
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in the American literature and to bring the bibliography up to date for future 
reference. Each tj^e "'ill be discussed in this respect under separate heading, 
according to the classification. 

Fibromyoma. Koll’s rerdew in 1923 has been used as a base Ime for most 
American writers. He collected 38 cases of “fibroids of the urinaij bladder, 
twentr'-eight of which were grouped as 16 mjmmas, 1 myofibroma, 8 fibro- 
myomas, 2 leiomyomas and 1 mrocofibroma. The myomas appear to have been 
simple tumors of striated muscle, as described bj* Heitz-Bo 3 ^er and Dore in 
1910. These cannot be included under the subhead of fibromyoma. The two 
myofibromas can be placed in this categorr', making a total of 10 eases. 

IMiite reported a case in 1931 and later Geisinger (1933) added another 
bringing the total to 12 cases. Since this report we have been able to find 10 
additional reports (Castano, Cahj', Canard, lacapraro, Kleitsch, Oliva, Perard, 
Reist, Scrufari and Tettamanti), thus bringing the total number of fibromj’oma 
to 22 reported cases. 

Leiomyoma. De Barne-Lagarde (1929) carefulh' reviewed the literature and 
collected 36 authentic cases of leiomj'oma. Using this as a basis, Kretschmer 
(1931) found 11 case reports in the literature and added one of his own. 
Kretschmer included an angiomyoma reported by Kidd and Turnbull because 
the tumor contained smooth muscle fibers. This was not a pure leiomr'oma but 
a mbced tumor and should not be included. Therefore, instead of there being 48 
cases as he reported, there were 47. Geisinger (1933) added 2 cases, one of his 
own and one reported bj’ tPhite in 1931. Both tumors were fibromj'oma and, 
instead of bringing the total to 50 as he indicated, there were onh- 47. Keene 
and Thompson (1935) reported 1 case and collected 9 from the literature. These, 
including Geisinger’s case, made a total of 59 cases. These authors used 
Kretschmer’s review as a base line and added 5 cases which were overlooked bj' 
him (Latj'ka, 923, Smith, 1928, Segurola, 1928, 2 cases, Maingot, 1929). Thej' 
included four case reports which appeared in 1931, one of which was reported 
Iw Higgins as a fibromr-xoma. Another was White’s case, a fibromj'oma prer'i- 
ouslj- added bj' Geisinger. There were, therefore, onh' 8 additional cases, theirs 
included, thus making the total fiftj'-five. Kutzmann (1937) and Grauer (1938) 
added one ease respectiveh', bringing the total to 57. This number does not 
comph’ with the records of either author’s review because of the discrepancies 
mentioned above. Since 1938 we have been able to find 10 additional case 
reports (Castano, Cibert, Gouverneur, iMonserrat, Magase, Pagel, Sameniums, 
Samuel, Sersal and Serra). These, with the case we are reporting, should bring 
the number of reported cases of leiomj'oma to 68 . 

Rhabdomyoma. Except for osteoma this is the rarest of all mesothelial tumors. 
Ewing referred to 4 reports in the 1940 edition of Xcoplaslic Disease.’! (Cattani, 
t mecnzi, Stumpf and Monckeberg). Doming (1924) in a survey of 64 bladder 
tumor.-; in children reported one from the literature and added his case. Rathbun 
(1937) m a .--imilar survey recorded the case.s pre.sented by Deming. Khoury 
and Speer (1944) in a review of rhabdomj'omatous tumors recorded 9 ca.-^e.s from 
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the literature, six of which had not been recorded by the previous authors 
(Paronne, Huesler, Shattock, 4 cases). Since these reviews we have found an 
additional case report by Dierickx Avhich would bring the total to 12 cases. 

Fihroina. Koll, in 1923, collected 3 reports of pure fibroma and added 1 case. 
Martin, in 1936, reviewed the literature and found 10 additional cases to which 
he added 1 case, bringing the total to fifteen. He, however, included Geisinger’s 
case which tumor contained smooth muscle fibers and was not a pure fibroma. 
Thus the total was 14 cases. In the same year Pearson reported an additional 
case which brought the total to 15 cases in 1936. Since then we have found only 
one additional case report (Noe 1943). This brings the total to 16 reported 
cases of fibroma. 

Angioma. Kahle, IMaltry and Vickery reviewed the literature and added an 
additional case in 1942, bringing the total to 41 cases. It is interesting that Segal 
and Fink in the same year published a case report and review and found the 
same number of cases. Therefore, in 1942, there had been 42 cases reported. 
Riches, in 1951, suggested the possibility of 43 cases reported to that time. We 
have found a case report by Manenti, published in 1940, which was not men¬ 
tioned by the above authors. We have been able to find 9 additional case reports 
(Abeshouse, Bernandi, Cawker, Kahle, Kny, Manenti, de la Pena, Riches and 
Segal). This would bring the total number of reported cases to 51. 

Myxoma. Rathbun (1937) collected 75 tumors in children, six-teen of which 
were mjrxomas. We have been able to find only 3 cases reported since that time, 
two of which were mixed tumors; Bongiorno, fibromjrxoma; and Sansone, a 
leiomyomatous myxofibroma. The addition of these cases to this group is 
controversial so that the total number of myocomas may be considered as se\ en 
teen with the addition of two mixed tumors of myxomatous character. Because 
of this trait, we are including them in this group to make a total of 19 bemgn 
myxomatous tumors. 

SUMMARY 

A careful review of the literature was made to ascertain the incidence of 
benign mesothelial tumors. The reports of 192 cases have been found to v uc 
we have added another case to make a total of 193 cases. _ 

Usmg a recognized classification we have separated these tumors in o 
various groups designated in this classification. The distribution resu ting 
this breakdown has shoum the following: 

1. Myoma 

A. Fibromyoma, 22 cases 

B. Leiomyoma, 68 cases 

C. Rhabdomyoma, 16 cases 

2. Fibroma, 16 cases 

3. Angioma, 51 cases 

4. Myocoma, 19 cases 

5. Osteoma, 1 case 
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COXCLESIOX 

A case of leiomyoma of the urinan' bladder has been presented which afforded 
some difScultv of diagnosis because of our lack of alertness to the possibihty of 
this tj'pe of intramural growth. 

The rarity of these tumors has been discussed and statistical emdence of this 
fact presented. 

The classification has been amphfied to include osteoma, a case of which has 
been reported recenth*. 

The Uterature has been remewed to include the reports of all tj-pes of benign 
mesothelial tumors of the urinary bladder to the present time. 

131S Medical Arts Bldg., Philadelphia, Pa. 
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the literature, six of which had not been recorded by the previous authors 
(Paroiine, Huesler, Shattock, 4 cases). Since these reviews we have found an 
additional case report by Dierickx which would bring the total to 12 cases. 

Fibroma. Koll, in 1923, collected 3 reports of pure fibroma and added 1 case. 
Martin, in 1936, reviewed the literature and found 10 additional cases to which 
he added 1 case, bringing the total to fifteen. He, however, included Geisinger’s 
case which tumor contained smooth muscle fibers and was not a pure fibroma. 
Thus the total was 14 cases. In the same year Pearson reported an additional 
case which brought the total to 15 cases in 1936. Since then we have found only 
one additional case report (Noe 1943). This brings the total to 16 reported 
cases of fibroma. 

Angioma. Kahle, hlaltry and Vickery reviewed the literature and added an 
additional case in 1942, bringiirg the total to 41 cases. It is interesting that Segal 
and Fink in the same year published a case report and review and found the 
same number of cases. Therefore, in 1942, there had been 42 eases reported. 
Riches, in 1951, suggested the possibility of 43 cases reported to that time, We 
have found a case report by Manenti, published in 1940, which was not men¬ 
tioned by the above authors. We have been able to find 9 additional case reports 
(Abeshouse, Bemandi, Cawker, Kahle, Kny, Manenti, de la Pena, Kiches and 
Segal). This would bring the total number of reported cases to 51. 

Myxoma. Rathbun (1937) collected 75 tumors in children, sixteen of which 
were myxomas. We have been able to find only 3 cases reported since that time, 
two of which were mixed tumors; Bongiorno, fibromyxoma; and Sansone, a 
leiomyomatous myxofibroma. The addition of these cases to this group is 
controversial so that the total number of myxomas may be considered as se\ eii- 
teen with the addition of two mixed tumors of myxomatous character. Because 
of this trait, we are including them in this group to make a total of 19 benign 
myxomatous tumors. 

SUMMABY 

A careful review of the literature was made to ascertain the incidence of 
benign mesothelial tumors. The reports of 192 cases have been found to v ic i 
we have added another case to make a total of 193 cases. 

Using a recognized classification we have separated these tumois m o 
various groups designated in this classification. The distribution resu ting lo 
this breakdown has shonm the following: 

1. Myoma 

A. Fibromyoma, 22 cases 

B. Leiomyoma, 68 cases 

C. Rhabdomyoma, 16 cases 

2. Fibroma, 16 cases 

3. Angioma, 51 cases 

4. Mj'^xoma, 19 cases 

5. Osteoma, 1 case 
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CONCECSIOX 

A case of leiomyoma of the iirinan- bladder has been presented nhich afforded 
some difficulty of diagnosis because of our lack of alertness to the possibility of 
this tj'pe of intramural gromh. 

The rarity of these tumors has been discussed and statistical e\-idence of this 
fact presented. 

The classification has been amphfied to include osteoma, a case of which has 
been reported recently. 

The hterature has been reffiened to include the reports of all t\-pe5 of benign 
mesothehal tumors of the urinary bladder to the present time. 

ISIS Medical Arlc Bldg.. Philadelphia. Pa. 
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CASE OF EPISPADIAS WITH A DOUBLE URETHEA 

EDGAR A. SLOTKIN akd ALVIX MERCER 

from (he Deparimeni of Urology, University of Buffalo Medical School, and 
Buffalo Children’s Holpilal, Buffalo, A'. Y. 

A rare congenital anomaly is reduplication of the male urethra. De Berne- 
Lagarde stated that only 38 cases had been reported to 1932. Since then scattered 
case reports have appeared in the literature. 

Chauvin has divided these cases into five types; 1) complete reduplication 
from glans to bladder (rarest type); 2) incomplete reduplication; accessory 
urethra ends blindly proximally and lies ventral to true urethra; 3) incomplete 
reduplication; accessory urethra ends blindly proximally and lies dorsal to true 
urethra; 4) Y-urethra with accessory urethra ending in true urethra distal to 
external or internal sphiircter; 5) Y-urethra with accessory urethra opening at 
penoscrotal junction and joining normal urethra somewhere proximal to this. 

Alany theories have been advanced to explain the etiology of the corrgenital 
malformatiorr. However, the most geirerally accepted orre is that the anomaty is 
due to a corrtinuation of the splitting process of the urorectal septum with a 
corrsequent bifurcation of the urethral anlage into a dorsal and ventral portion, 
partial or complete. 

The sjTOptoms vary with the types; type 1, incontinence, since the opening is 
above both sphincters; type 2, asymptomatic unless urethritis develops; this maj’’ 
be the preseirting problem, a stubborrr, recurring discharge which will persist 
unless the accessory urethra is treated; types 4 and 5, a double stream during 
urination, with incontinence, if the junction is proximal to the external sphincter. 

Usually rro operative treatment is necessary unless there is persistent infection 
or incontirrence. If so, either obliteration of the lumen with high frequency cur¬ 
rent or excision of the accessory urethra may be performed. 

CASE REPORT 

J. AI., an 8 year old white boy, was admitted to Buffalo Children’s Hospital 
September 13, 1949. His mother had noted two openings on his penis which had 
been present since birth and that he urinated through both. The patient could 
hold his urine satisfactorily, but when he voided there was a spray from the 
epispadie opening and he wet himself intermittently due to lack of control in 
the accessory channel under stress. He had had intermittent attacks of frequenc 3 ' 
and dysuria during his childhood but these were never severe enough to necessi¬ 
tate medical care. The child had been a normal full term deliverj', except for the 
congenital defect mentioned. 

Examination disclosed a well developed but thin boy. Temperature lOOF 
(rectal), pulse lOO/'min., respirations 22/min. 

1 he scrotum was normal. The testicles were normal in size, shape, consistency 
and position. .An open groove lined with mucosa extended from the glans along 
the dorsal surface the length of the shaft of the penis and dipped deep to join the 
■teceptod for publication Xovember 2o, 1952. 
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posterior urethra. There was also a noimal urethral opening -srith a dorsal chor- 
dee (fig. 1). 

On voiding, a good stream Avas passed through the normal urethra, with a 
spra 3 ^ from the dorsal gi-oorm. An incontinent spray was also noted from the 
accessory channel under conditions of stress or excitement. There was no evi- 





Fig. 2. A, dorsal chordee showing direction of uiinary stream before correction , 
result. No chordee present; stream normal in size and direction. 

dence of inflammation or discharge on examination. Rectal 
closed that the sphincter tone rvas good; the prostate was small an e 
Laboratory findings; Urinalysis, pH 5.5; albumin, sugar and 
rregative. Hemoglobin, 14 gm. White blood cells, 14,900. Bloo wc® 

96 mg. per cent. Serolog}^, negative. ., 

An excretory urogram made on September 16, 1949 showed go 
tion and normal outlines of kidne 3 's and ureters. 
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On September 29, 1949, a urethrogram was made. The normal urethra was 
easily demonstrated, but despite several attempts to do so, no satisfactory out¬ 
line of the accessorj' (epispadic) urethra could be obtained. However, nhen a 
small catheter was passed through the accessorj" channel, urine was obtained. 
In view of this and the intermittent stress incontinence, it was believed that the 
accessory channel opened in the posterior urethra. 

On September 22, 1949, the accessorj" urethra was undermined and e.xcised 
and the posterior aspect of it was buttonholed so that it opened domiward toward 
the posterior urethra. The patient was returned to the ward in good condition 
vith an indwellmg catheter in place. 

Postoperatively, 300,000 units of penicilhn were given daily and the patient 
made an uneventful recovery. The catheter was removed on the twentieth post¬ 
operative day, and a urethrogram the next daj' showed the urethra to be well 
Hsualized, radiographically appearing normal. The patient was discharged on 
the twenty-seventh postoperative day, at which time he could void without 
difficulty and had no leakage or drainage from the previous epispadic opening. 

Pathologj' report: Simple fibropapiOary and papillomatous hj"perplasia surface 
epithelium; no anaplastic features. 

The patient was re-admitted August 31,1950 with a diagnosis of acute appendi¬ 
citis for which an appendectomy was performed. Kecovery was uneventful. 

Pollon-ing this, a repair of the dorsal chordee previously noted was performed 
September 13, 1950. The scar tissue on the dorsal surface of the penis had in¬ 
creased the chordee so that the patient had to hold the penis domiward or he 
would wet himself (fig. 2, A). This was dissected free and the sldn on the ventral 
surface buttonholed and brought to the dorsum of penis, thus forming a pre¬ 
puce. At the end of surgerj", the penis was much longer and straighter than before. 

The indwelling IGF Folej' catheter nns removed on the fourth postoperative 
day. However, on the sixth postoperative daj", some urine started to leak through 
the suture line on dorsum of penis. This graduaUj" decreased in amount until no 
drainage was observed on the fourteenth postoperative day. A urethrogram 
made on the twenty-fu-st postoperative day was reported nonnal. The patient 
was discharged on the twenty-tliird postoperative day, the incision being healthy 
and voiding normally. 

Pathologj- report; Chronic inflammatory reaction deep to surface epithelium 
of the prepuce; no specific process. 

The patient was last seen January 11, 1952. There was no evidence of chordee 
and the incision was healthy (fig. 2, B). He was able to void normally without 
difficulty and has had no urinaiy distress of any kind since last admission. 

hercas before surgery his clothes were always wet, he now has complete urinarv 
control and is socialh" acceptable. 


SrXIMARY 

An unusual case of reduplication of the male urethra with the accessorj" chan¬ 
nel being epispadic is presented. No other case exactly like the one just described 
has been found in the literature. Excision of the accessory channel and repair of 
the don-ial chordee produced a satisfactorj" rc.sult. 

GS~> Delaware .lie,, Buffalo 9, X. Y. 
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DOUBLE URETHRA; CASE REPORT 

CAPT. MALCOLM W. ARNOLD (MC, USN) and 
LT. WILLIAM M. KAYLOR (MC, USNR) 

From the Urology Service, U. S. Naval Hospital, Great Lakes, 111. 

The congenital anomalj’^ of double urethra is extremelj' rare and refers onl)' 
to those cases in which there is complete duplication of the entire urethra in a 
single penis. The two channels emerge independently from the urinary bladder 
and extend distallj'^ in parallel fashion and without intercommunication. Double 
urethra sliould be differentiated from the more common anomalj' of accessor}' 
urethra, which consists of duplication of only a segment of the urethra. Taruff’s 
classification of the various types of accessory urethra is briefly outlined by 
Irmisch and Cook.^ The most common variety of accessory urethra opens on 
the dorsum of the penis, runs inward for a distance of one to several centimeters 
and ends blindlj’’ without anj' connection to the ui-inary tract. 

Gross and h'loore- have summaidzed in table form the available information 
regarding cases of double urethi-a. Including one of their own, they analyzed a 
total of 19 cases. Thej" pointed out that only in 7 instances was urinary in¬ 
continence the predominant syTOptom. Surgical excision was carried out m 
onlj'^ 5 cases, all of which belonged to the incontinent group. In 5 patients they 
reported a continent but disturbing double uidnaiy stream, and in 3 cases, gonor¬ 
rheal infection. Two of the patients were troubled by an abnormally dorsal 
position of the penis either in the flaccid or erectile states. This dorsal angulation 
was thought to be due to the bow-string action of the dorsall}'' situated urethra 
because of its attachment to the bladder or to the undersurface of the pubes. 
In the case report to follow, the patient’s chief complaint was that of dorsa 
curvature of the penis, so excessive as to preclude any possibility of natura 
sexual iirtercourse. 


C-ASE REPORT 

R. R. E. (Hospital Register Ko. 220091), a 20 year old white man, was ad 
mitted to this hospital in February 1952, for the treatment of primary at} pi® 
pneumonia. Pertiirent urological findings included an epispadias-like 
1 ceirtimeter in length, located at the mid-dorsal aspect of the glans penis. 
groove extended to a small external opening situated at the balanoprepu >a 
groove (fig. 1, A). A second, larger opening appeared entirely'normal e.xcepttra^ 
it was displaced several millimeters dorsal to the usual position of the externa 
urethi’al meatus. In the flaccid condition the penis exhibited a slight dorsal 
ture. In the erect state, however, extreme curvature was apparent (fig. F ’ 
and I’eadily explained the patient’s inability to have sexual intercourse. 

The opinions or assertions contained herein are the private oms p V.aval 

not to be construed as official or reflecting the views of the Navy Departme 
service at large. 

Accepted for publication November 4, 1952. . 

1 Irmisch, G. W. and Cook, E. N.: Minn. Med. 29: 999-1002, 

- Gross, R. E. and Moore, T. C.: Arch. Surg., 60 : 749-761,1950. 

746 



DOTjBLE rRETHRA 


747 


palpation of the erect penis the dorsal urethra seemed to be the factor responsible 
for the marked angulation. 



Fig 1. .t, dorsal ^^ew of penis showing externa! orifices of double urethras. B, showing 
extreme dorsal angulation of erect penis; patient in standing position. C, 20F metal sound 
in dorsal urethra and a 2tF sound in ventral urethra. 


The patient had no complaints tvith regard to the act of micturition. Although 
urine could be passed simultaneously from both urethras, the patient could 
easily occlude the dorsal outflow by gentle digital pressure just proximal to the 
dorsal opening. He was completely continent of urine. During ejaculation semen 
passed only from the ventral urethra. 

Examinations of the blood and urine were normal. Excretory urograms showed 
no abnormalities of the upper urinarj' tract. 

Several methods were used to establish the diagnosis of double urethra. 
Catheters were simultaneously passed through both urethras into the bladder, 
and urine flowed freely through each catheter. A 24F metal sound was readily 
passed to the urinarx- bladder by way of the ventral urethra, and at the same 
time a 20F metal sound was passed along the dorsal urethra into the bladder. 
With both sounds in position (fig. 1, C) it was possible to obtain a metallic click. 
Endoscopic examination of the ventral urethra revealed a normal appearing 
venimontanum and no evidence of intercommunication of the two urethras. 
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The urinary bladder appeared normal except for the anomalous urethral orifices 
ivhich, on retrograde visualization, appeared as tivo separate midline openings, 
one aliove the other, completely divided a thin, membranous, transverse, 
tissue septum. A 6F ureteral catheter, introduced through the external opening 
of the dorsal urethra, ivas readily passed into the bladder where it was seen to 
enter through the more anterior urethral orifice. A voiding cysto-urethrogram 
clearlj'^ demonstrated the parallel course of the trvo channels from the bladder 
distally to their respective external openings. The course of the ventral urethra 
from the bladder ivas entirely normal. The two urethras ivere in close approxi¬ 
mation near the bladder neck, and it ivas thought that they had a common 
external sphincteric mechanism. 

The treatment in this case necessarily involved a surgical procedure designed 
to correct the severe degree of dorsal curvature of the penis -without damaging 
the external sphincter. It ivas further believed that such a procedure should be 
based upon assumption that the dorsal curvature ivas due to the taut, bow-string 
action of the fixed dorsal urethra. We considered that total excision of the offend¬ 
ing dorsal urethra, as described by Gross and Moore, -would have been the pro¬ 
cedure of choice had it not been for the fear of damaging the external sphincter 
and of rendering the patient incontinent. A more simple and innocuous procedure 
was therefore adopted ivhereby it was expected the curvature could be relieved, 
first, bj’- lifting the dorsal urethra from its superficial bed along the entire penile 
shaft, and then, following ventral over-correction of the dorsal curvature, by 
replacing the dorsal urethra in such a relaxed position that its distal opening 
-would be anchored -without tension at about the mid-shaft position. In actuality, 
this was only a part of the anatomical problem in that many dense fibrous ban s 
xvere found to be contributory to the dorsal curvature. Folloiving a comp ete 
dissection of these bands which merged indistinguishably with Bucks fascia 
the penis appeared to be straightened. The patient made an uneventful ^eco^ er} 
from the operation except that the approximated flaps of Colies fascia an o 
the skin distal to the neivly situated opening of the dorsal urethra separate an 
subsequently healed by secondary intention. The dense scar that eveii ua^y 
resulted caused a recurrence of the dorsal curvature to such a degree t a no 
permanent benefit could be attributed to the operation. 

SUMMARY 

Cases of double urethra are extremely rare. By definition thej^ are ^ 
entiated from the more common accessory urethras. A collective reriev 
cases of double urethra is referred to and our orvn case is ptesente 
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OCCURRENCE OF BONE TISSUE IN THE HUMAN PENIS 

J. A. EGLITIS 

Department of Anatomy, The Ohio State University, Columhus, Ohio, and the 
University of Latvia 

Furuta (1924) states that: “Formation of bone tissue in the human penis, 
usually called os penis, belongs to the category of very rare phenomena.” Thus 
the following observations may be of interest. 

We received the cadaver of a 28'year-old executed con\dct, 4 hours post 
mortem, for histological purposes. Various organs were used to make histological 
preparations. No visible pathological changes were observed in any of them. The 
penis was also amputated for the same purpose. Nothing conspicuous could be 
seen in a macroscopic way. The penis was comparatively long, of a considerable 
circumference and had a normal appearance. The corpus penis was fixed in 
formol-alcohol, embedded in celloidin, cut in sections of 20 p, and stained noth 
hemato.xjdin and eosin and according to the method of A^an-Gieson. 

Cutting the preparation reminded one of the familiar sound heard when 
undecalcified bone is present. Microscopical examination showed an almost 
circular layer of small bony trabeculae in the subcutaneous connective tissue in 
the area of the fascia (fig. 1) 

Many bone plates were seen particularly in the dorsal and lateral parts of the 
penis, fewer in the region of the urethra. The trabeculae were separated by loose 
connective tissue and had a construction typical of bone tissue: a homogeneous, 
partly lamellar intercellular substance with lacunae, where well preserved bone 
cells, osteocytes, were present (fig. 2). 

The form and orientation of the bone plates were A'ariable (fig. 3). Some 
were located near the epidermis, others closer to the eorpora cavernosa; none, 
however, reached the tunica albuginea. The bone pieces were 5-8 mm. long 
and 0.5-2 mm. wide; thus the larger ones were visible macroscopicalljn 
The edges of the bones were partly smooth, parti}’' notched. It was significant 
that in some places there seemed to be a direct transition from fibrous con¬ 
nective tissue to bone tissue, as can be seen clearly in figure 4. 

AATen stained with hematoxylin and eosin, the bone matrix had acquired an 
even reddish color, but the calcium depositions (which were scattered here and 
there at the edges of the bones and in the connective tissue close by, in the 
shape of granular strips and heaps) liad acquired a violet-blue one (fig. 5). 

In these sections the depositions of calcium salts and the genuine bone tissue 
could be distinguished so well because the preparation was not decalcified. 

No typical bone-fonning cells—osteoblasts—were observed. Except for the 
hone and precipitations of calcium no other peculiarities were disclosed in the 
penis. In fixed condition the diameter of the penis amounted to 28 mm. The 
cavcrnac were partly filled with blood, the blood vessels were of normal con¬ 
struction, the epithelium of the urethra was well preserved. No sign of inflam- 
.tocoplod for puldicatioa .Inly 30, 1952. 
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mation was located, only the largest pieces of bones were surrounded with 
comparatively many erythrocytes, which possibly pointed to some smaller 
effusions of blood. 

Examining the sections, it was evident that the connective tissue was directly 
transformed into the bone tissue. Whether such a bony cover existed in the full 



Fig. 1. Transverse section of corpus penis (semi-schematic e^Aroa of 

Small effusion of blood 3, V. dorsalis penis. 4j A doisahs penis , P 
fascia 7, Corpus cavernosum penis. 8, Corpus cavernosum uret i 

length of the penis, tve could not judge because only ^ corpus penis 

was embedded. More than 500 serial sections were made from tne 
and all of them closely resembled the picture showm in figure • /garnivora. 
It is known from the literature that several kinds o bone or 

rodentia, insectivora, cetacea) have in their penis a larger penis, 

cartilage, located in the septum or in the glans penis. They ai 
os glandis, also cartilage penis or os priapi. So, for e.xamp e, 



BONE TISSCE IX PENIS 


751 


their penis an os penis of approximately 10 cm., located imder the corpora 
cavernosa penis. The lo^Ye^ surface of the bone has a groove in which lodges 
the urethra. Also cate, particularly the older ones, almost always have on the 
tip of their penis a small, sharp os glandis, 3-4 mm. long provided with barbed 

hoohs. . . . 

While the information about the os priapi of the animals is sufficient, the 
reports about the os penis of the nearest ancestors of men—the Primates and 



Fig 2 Bone plate in corpus penis in area of fascia. 


especially the .Vnthropoidiae—are inadequate, indicating no systematic ana- 
tonucal and histological investigation. 

-Vniclt (ISbO) and .Jacoby (1924) report that they have discovered in tlie 
penis of apes a bone a few mm. long. Fvmita (1924) has examined the organs of 
copulation of 3 male chimpanzees and in all three of the penises an os glandis 
'las located at the tip of the glans penis, m the connective tissue of the corpora 
c.uernu'a. dorsal to the urethra. Young animals had bone^ 5 mm. Iona and 0.75 
mm wide. aduU=—11 mm. long and 2 mm. u-idc. The bones acre stick-shaped, 
comp.ict with Haversian systems and a centrally located bone marro'v cavity! 
The outer surface of the hone of a youim animal was uneven and pcriostal 
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growth was observed there. Moreover, no appositional growth of the bone 
could be traced in examining adult animals. This publication about the os penis 
of the apes by Furuta (1924) is the most comprehensive available in the litera¬ 
ture. 

The finding of so called “os penis” in the human organ of copulation has 
caused many discussions as to its origin, and as to comparison of it with the os 
penis of animals as well. These cases being very rare, the process of ossification 
has not been investigated sufficientl 3 ^ At present we were able to find in the 
literature the descriptions of 25 cases onl 3 n The majority of these publications 
were based on clinical and roentgenological observations. Histological examina¬ 
tion had taken place in onl 3 '^ seven cases. Therefore, already Posner (1899) and 



3, Deposition of calcium salts. 3, Connective tissue 


later Furuta (1924) cautioned against consideiing every tangible 

the penis, even when visible in a roentgenogram, to be a bone. It con possi 


be an induratio penis plastica.” . nsrJl 

So, for example, the publications by MacClellan (1827), Malgaigne ^ 
Merle (1899) and Kaufmann (1922) are based on clinical facts only. 

(1874) tells about bone-like and cartilage-Iike structures, 

Foerster (1865) reports bone-like fibrous thickenings. Brohl ( 1904 ) an 
(1947) base this diagnosis upon the roentgenogram; Posner 
cartilage or calcified connective tissue in the same way. The pu * ^ 
Rokitansky (1863), Lenhossek (1874), and Koch (1907) are suppoi e^^ 
anatomical examinations onl 3 ^, and all they have disclosed are pieces o 
cartilage, whereas Robineau (1897) describes only calcifications. 
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Fig. 4. Bone plate in connective tissue of penis. I, Fibrous connective tissue. 2, Bone 
matri.v. 3, Zone of gron-th. 4, Osteaeyte. 



Fio 3 Depositions of calcium salts in connective tissue of penis /, Depositions of cal¬ 
cium salts 

111 c.'ises up to now, discussed in the literature, os penis or cartilage lia.s been 
observed in men of tlic age of 41-74; in the majority of cases tlie age wa.s over 
•)0, and only in one case was bony (issue discovered in a young man. 
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The localizations of the bone tissue in the penis are of different kinds. Hecker 
(1844), Lenhossek (1874), Siegmund (1874), Brohl (1904), and Kaufinann 
(1922) have observed bone tissue at the proximal end of the penis; whereas 
iMacClellan (1827), Chetwood (1899), and Frangenheim (1907) have reported 
the presence of osseous tissue, the full length of the penis. Merle (1899) describes 
a bone cover surrounding the whole penis. In the majority bone tissue was 
found in corpus penis or in the dorsal part of the radix penis according to Funita 
(1924) and other authors. The same conclusion resulted from our own work. 
The bone tissue rvas located in the region of the tunica albuginea or in the area 
of the fascia penis in the cases published by Hecker (1844), Rokitansky (1863), 
Malgaigne (1864), Foerster (1865), Siegmund (1874), Robineau (1897), Frangen¬ 
heim (1907), Koch (1907), Furuta (1924), and Navarro (1947). In some cases 
the location was in the septum penis, according to the publications of Mac- 
Clellan (1827), Malgaigne (1864), Foerster (1865), Lenhossek (1874), and Claude 
(1894), or even in the corpora cavernosa penis (Rey (1874), Siegmund (1874), 
Kaufmann (1922)). Mayer (1834) states that he found a small prismatic piece 
of bone in the center of the glans in the penis of mgorous men. The bone was 
developed more strongly in the penis of Negroes than in those of white people. 
Almost 100 j'-ears later another report of finding of Irone and cartilage in the 


human glans penis was published (Vermooten, 1933). 

Further, from a summary of the existing obser^mtions the size of the disclosed 
bones has been very variable. In the majoritjf of the cases there have been thin 
bone plates 50 mm. long and 5 mm. wide. The number of them has been also 
different. For example, Robineau (1897) has found 5 ossa penis; Lenhossek 
(1874), 4; Furuta (1924), 2. On the contrary, in our case, the number of bone 
plates were considerablj'' larger. The outer shape of the pieces of bone is of very 
different kind, too. There is not any similarity in this respect. 

As already'^ mentioned, very ferv authors harm achieved histological examma 
tions. These are Hecker (1844), Rey (1874), Claude (1894), Chetw'ood (18 h 
Frangenheim (1907), Furuta (1924) and Vermooten (1933). Hecker (1844) ra 
at his disposal only one piece of bone extirpated from the penis of a living man. 
Thus it was impossible for him to relate any details concerning the relations ips 
of the bone to the wrapping tissue. The piece of bone had caitilagenous 
edges and here and there some hollows, filled with “cartilagenous substance. 

Rey (1874) found osteoblasts on the surface of the bone, wherefoie ns co 


elusion has been that the bone was in a stage of growth. 

Claude (1894), evidently, found no bone tissue at all, for te s o a 
cartilage calling it “enchondrom des corpus cavernosum penis. 

Also Chetwood (1899) found only fibrous hardenings with the 
calcium salts in the connective tissue of the glans penis and regai s 


preliminary to bone formation. , . ngol) 

We find more detailed references in the publication of Fiangen 
though this author examined only an excised preparation, le 
lamellar structure and at the edges there was a zone rich ni ce ^ 
vessels which was very similar to an osteogenetic tissue, altbougr n 


were found. 
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A ven' good description of macro- and microscopic obser\'ations is available 
in the publication of Furuta (1924). He e.vamined the corpse of a 74-year-old 
tailor, deceased of pneumonia, and found the following; In the radix penis 
there was a hard, tangible structm-e, though the outer appearance of the penis 
wa-s normal. The roentgenogram disclosed two pieces of bone, hook-shaped and 
crooked in the form of a letter “S”, nith an uneven surface; the length of the 
bones were 26 mm. and 34 mm.; the width 5 and 7 mm.; thickness 0.5-1.5 mm. 
The histological examination showed that the two thin bone plates were both 
localized at the dorsal side of the outer surface of the tunica albuginea. The 
narrow parts of the bones had a compact and lamellar structure, in the broader 
ones, however, Haversian canals were disclosed. These were especially large, 
and filled with adipose tissue, blood vessels and fibrous connective tissue. Fibro- 
metapla'tic grorvth without osteoblasts were found at the ends of the bones. 
There were manr* calcium depositions at the edges of the bone plates and in 
the surrounding connective tissue. The author believes that the bones could 
surround the entire corpora cavernosa, when growing continuously ... “and 
the bones are inclined to form a solid bony sheath, limited to the tunica albu¬ 
ginea.’’ 

The prerdously mentioned case of Vermooten (1933) was a curious one in 
which the glans penis of a 19-\-ear-old man was injured by a revolver bullet. 
Three months later, after normal healing of the wounds, pieces of bone and 
cartilage developed m the glans. As the wound also involved the corpus peni«, 
.‘■crotum and buttock, the author asks: “Why this should have occurred in glans 
and nowhere else because there was no e\'idence, even on microscopic examina¬ 
tion of any inflammatorj- process.” About this case f*ermooten (1933) says 
further: “Except m chimpanzee, os.=ification in the glans penis is apparently a 
verj' rare occurrence. So far we have been imable to find any human ca.'^e re¬ 
ported m the literature.” 


DISCUSSIOX 

The =igiuficance of the occasional presence of bone tissue in the human penis 
u unclanfied. Chetwood (1899), Koch (1907) and others are of the opinion 
that the human os penis is an atatnstic phenomenon. The conception, how¬ 
ever, too coiitradictorj' to be accepted. Let us mention only the variable 
location of the bone tisme, which scarcely ever coincides with the location of 
the O' penis m animah, which are almost always placed m the area of the glans 
peni' (Jn the (-outran.-, m the human penis the bone tisme has lieen found some¬ 
time' in the corpus, 'ometime.s in the radcx penn, as well as in the fascia or in the 
tunica albuginea, and even m the area of the corpora cavernosa. Also the outer 
diape of the bone is not analogous with the os priapi of the Primates or other 
animals .V certain expedience appears in the os penis of the animals in relation 
to the form and location to the bone. But the bone piece.? di'covercd in human 
pcni' arc mo'tly flat, of about etiual length and width, often curved in the 
shape of a hook, with uncicii and notched surface^. The .same could be said 
(oiiceniing 'ize If it were a phylogenetic ve?tige, a nidiment, it could be ev- 
pt'itfxl that the human o? peni? would be smaller than the os penis of the apes. 
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or at least not exceed the latter. On the contrarj'’, we see the reverse: the os 
penis of the apes is often smaller than in the human. It is evident even more 
distinctly from the number of the bones. The animals have only one os penis, 
but in the human penis the number of bones has been one, two, three, four, five 
or even manj’-, as it was in the case of our preparation. 

Furuta (1924) says that the pathological character of the ossification of the 
penis is obvious from the fact that the bone tissue does not fit organicall}' to 
the form of the pern's, but rather represents an impediment, especially during 
an erection. MacClellan (1827), Hecker (1844), Siegmund (1874), and Brohl 
(1904) have observed that during the erection the penis cracks because of the 
hard enclosure and the erections are painful, Kaufmann (1922) has noticed a 
curn^ature of the epidermis in the environs of the bone also in a lax penis. In 
the ease described by MacClellan (1827) even the discharge of urine was painful. 

Hence it ensues that the formation of a bone tissue in human penis does not 


cause even the least improvement of its functions. If it were an inherited phe¬ 
nomenon, such rudiments should be found in the penis of younger indmduals 
as well. But the described bone pieces had been found in the penis of old and 
very old people onty. As e.xception, ossification was disclosed in the penis of a 
28'year'old man irr the case of our own investigatiorr, arrd in Vermooten’s (1933) 
case in glans penis of a 19-year-old man. The ossification has never been found 
in the penis of newborns and children, nor has it been observed on several 
members of the same famil 3 ^ All these perceptions point to the idea that the 
process is an acquired but not a congenital occurrence. Frangenheim (1907), 


Furuta (1924), and Ruth (1934) harm reached the same conclusion. 

The question arises how these pieces of bone are originated in the penis an 
what is the reason thereof. It is Imoum that the human body is able to orm 
bone tissue or cartilage tissue irr places affected by pathological events, v eirerer 
there is a connective tissue present. This process is very frequent. T e one 
tissue can originate eveir in places having nothing in common with the s 'e e on, 
for example, in the mammary^ gland, in the salivaiy gland, in the ® 

Many histologists and pathologists are of the opinion that the fibio ass ar 
capable of transforming into the primeval embryonic conditioii, t us ! 
able to form a new tissue. This phenomenon is defined as indirect me 
In accordance with some other conception, there exists a feasibi ity o 
metaplasia, at least in the group of the supporting tissue, i.e., ,g 

tissue hyalinizes, calcifies and transforms into bone tissue or car i age 
mthout osteoblasts appearing on the scene. According to recent r eas, e ^ 
embryonic cells among the ordinary cells of the of a 

able to form harder tissue under the influence of specific stimu i, e\ en is 
kind which never appears at these places under normal con i ions. 


defined as heterotj’^pic metaplasia. _ ,,. ai^gie, it 

Considering the bone tissue, found in the human penis, lom difficult 
can be concluded, that a metaplastic process is taking place, t is m 
to decide to n-hich form of metaplasia it belongs, to the heteiogene 
direct one. These conclusions are also in concord with the opinion 
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heim (1907) and Eiimta (1924) ivho have conceived the ossification in the penis 
as a fibrometaplasia, without participation of the osteoblasts. Just as in the 
case described bj’’ Furuta (1924), so in our case also, the bones had a lamellar 
structure and a growth was discovered at the edges. confluence of the bone 
plates it could come to be a complete bony cover around the entire penis, as in 
the case described bj^ Merle (1899). 

The question of why bone tissue appears witliin the connective tissue of the 
penis is not solved. Attempts have been made to find clues in the anamnesis, 
but contradictions have arisen here, too. Waelsch (cited from Furuta (1924)) 
tells of an induration of the connective tissue due to a chronic phlebitis and 
periphlebitis of the v. dorsalis penis. Tuffer (cited from Furuta (1924)) regards 
the os penis as a peculiar induratio penis plastica. Pelouze (1942) in Ins Textbook 
of Urology writes: “By plastic induration of the penis (Peju’onie’s disease) 
wliich is characterized bj' the formation of plaques of fibrous tissue, with extreme 
rarity there may be true bone formation. The cause of plastic induration is 
unknomi.” Siegmund (1874) had found sjqihilis in all cases inspected: objectively 
and from anamnesis. Chetwood (1899) concludes that Iris case resulted from 
diabetes. Foerstev (1865) thinks that the bone tissue results from a traimia or 
an inflammation. Hecker (1844) is of the same opinion. He describes the case 
where a patient had suffered sei-ere trauma of the penis four months before the 
appearance of the ossification. Therefore, he considers the os penis as a result of 
the traiunatic inflammation. Frangenheim (1907) regards the formation of a 
bone tissue in the penis as resulting from a chronic inflammation, as a final stage 
of cavernitis or a similar process. On the contrary, Fumta (1924) infoims us 
that no inflanmiation could be considered as the reason of the ossification in 
the case im-estigated by him. The author sees the basic cause for metaplasia in 
atherosclerosis and circulatoiy disturbances. He has found calcium depositions 
in the intima of the arteria dorsalis penis, the wall of which has been tluckened 
and the lumen narrowed. The proposition of Fmuta (1924) therefore is: in all 
cases of the ossification of the penis to seek for changes in the blood vessels. 
Hirsch (1930) in summarizing the literature concenung the human “os penis,” 
concurs with Furuta’s (1924) opuiion and says: “The erectile bodies of elderh' 
men are of favorable site for bone formation in presence of arteriosclerotic 
changes and inflammation.” Jacoby (1924, 1925), on the contrarj-, denies that 
inflammation is the etiolog}' and believes that arteriosclerosis is responsible. 

The examination of the blood vessels in our preparation, however, showed 
that they are quite normal and no trace of arteriosclerosis was found. Although 
no direct sjmptoms of inflammation were found in our case, just as in Furuta’s 
(1924). moreover blood effusions were disclosed here and there around the 
pieces of bone, so something pathological after all. 

It is not admi.«sible that a blood effusion is the direct cause of the metaplasia, 
for the pieces of bone were also found in a quite normal connective tissue. 
Evidently the o-^rification depend.® upon the local changes of the ti.®sue and 
appears in injureel .spots or where metabolic di.>-turbances are taking place. 

"IVe can a®~ume that in our C3.®e the main stimulant which caused the favorable 
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preliminary condition for the formation of bone tissue has been either a trauma 
or a local metabolic disturbance or an intermittent pressure. 

AVe would like to express our thanks to Dr. Elbert B. Ruth, Department of 
Anatomj'’, University of N. Dakota for critically reading this paper. 
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INTERSTITIAL CELL HYPERPLASIA OR ADEXOIMA 


K E BLUXDOX, SIMON RUSSI R C4RL BUNTS 

From Departments of Urology and Pathology, McGuire Veterans Administration 
Hospital, Richmond, Va 


Interstitial cell tumor of the testis is by general agreement a rare entitj", 
Fnedman and ^loore reporting a 1 pei cent and Lems an 0 8 pei cent incidence 
in their lespectue large senes of testicular tumois Pathologic classification has 
therefore been based on the obsenation m a leiy himted number of cases and 
on occasion on smgle case findmgs 

To date, less than 50 cases hare been leported in the hteiature and about 40 
per cent of these hai e been added smce 1945 ^Manj cases ha\ e been conti oi ersial 
Foi example, Pana’s case which was reported as adenoma was substantiated by 
some iniestigatoi’s but was also called Lej'dig cell hj-perplasia and an adienal 
cortical rest by others Shupe’s case was called an adrenal cortical tumoi bj' 
Ivarsnei and also by Stewart but was accepted by the Armed Forces Institute 
of Pathologx’ as mtei-stitial cell adenoma In tabulatmg the cases leported as 
interstitial cell tumors, almost one-thud were found to ha\ e occurred in patients 
with atrophic testis or with cr\'ptoichidism, although not necessarily in the 
same testis Howeier, it would seem to mdicate that mterstitial cell tumor is 
often found m conjunction with decreased spermatogenesis 
The normal histologic and phjsiologic pattern of Leydig cells has been de¬ 
scribed m some detail The \acuolated pohhedial Le 3 ’dig cells, which aie 
heller ed to be deiived from primordial mesenchrmal cells, are usuallr* found 
mterspei’sed in gioups of ten to twehe cells in the loose connectn e tissue between 
the semiiufeious tubules and are said to compnse some 12 per cent of the bulk 
of the adult testis CrTologicallr these cells are distinguishable bj' their large 
eccentric resicular nuclei, a heary brown intiacellular pigment, and hea\y 
deposits of lipid This lipid is beliered to be the androgenic hoimone or a pre¬ 
cursor thereof and, accorduig to Lrnich and Scott, assumes maximum concen¬ 
tration III the 3 ears of greatest sexual actmt 3 Androgenic hormone is excreted 
in the urine as 17-ketosteioids In the male about three-eighths of the 17- 
ketosteroid output is derued fiom the testis with fixe-eighths coming from 
adrenal cortical hormone metabolites Theorcticalh’ at least, one is inclined to 
hehe\e that 17-ketosteroid output should be increased in either Le 3 'dig cell 
Inperplasia or in tnie tumor This deteimmation has been listed m onh' six 
ca^e^, m four of which it was ele\ated Le 3 -dig cell hvpeiplasia of xaiied degree 
1'' of fairh- common occurrence and occurs as sheets of cells resembling In er cells 
or adrenal cells intersperaed between seminiferous tubules 
Interstitial cell Inperplasia is an apparenth normal finding m the testis of 
'■cinlitj It IS known to occur in crx-ptorchidism wnth debated frequency and is 
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often described as an autopsy finding in such debilitating diseases as tuberculosis, 
sj^philis, pernicious anemia and carcinoma. Hj^erplasia has also been induced 
by a number of other conditions such as x-ray radiation, estrogens, rdtamin E 
deficiency and Amsectom 3 N 

The generallj'’ accepted criteria for differentiation of a Lej'^dig cell adenoma 
from hjrperplasia are: 

1) Encapsulation: Adenomas are usualty encapsulated or at least distinctly 
demarcated from the host tissue. 

2) Displacement of the host tissue and absence of seminiferous tubules 
scattered throughout the lesion. 

Tabulation of pathologic characteristics in cases reported to date indicates 
that almost 50 per cent of cases reported as tumor can not be differentiated 
from Ityperplasia bj’' present morphologic criteria. One might categorically 


Table 1. Tahidalion of clinical findings in interstitial cell tumors 


1 

TOTAL CASES | 

CVKECOMASTIA 

ATROPHY OR 
CRYPTORCHIDISM 

increased 

17'LET05TER0n) 

Children* 

13 


1 

3 

1 

Adults j 

32 


3 

10 

3 

Total 1 

45 1 


4 1 

13 1 

4 

* All children showed piecocious puberty, 

macrogenitaJism and skeletal maturation. 


Table 2 




PRESENCE 

absence 

^OT MENTriO''r'> 

Capsule 



23 

12 

10 

0 

Interspersed sem. tubules 



19 

17 



classify’’ such cases as lij'^perplasia had thej"^ not often clinically presente sue i 
marked endocrinologic changes or even metastases. 

The onlj'^ valid criterion of malignancj'^ is apparentlj'’ the presence of metas ases. 
Benign lesions cannot be differentiated from malignant ones moipho Ooica j 
Eight out of 45 cases develop metastases. , • 

The difficult}'' hi differentiating true interstitial cell adenoma from 
in a case recent!}' under our care stimulated the reidew of diffeien la c 
for the diagnosis of intei'Stitial cell adenoma, carcinoma or hypeiplasia. 

CASE REPORT 

A 27 year old white man was fh-st admitted to h'IcGuire V- l^ggn 

October 31, 1950, free of s}Tnptoms. A tumor of the right testis 
discovered 3 months before admission in the course of a physical 
for emplo}Tnent. Immediate orchiectomy had been advised at t a i 
the patient had procrastinated. Despite the lapse of 3 months be ore le 
to the hospital, the patient had remained synnptom free and the es is 
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Table 3. Pathologic chaiactenstic of intcrslitial cell tumor 



CA PSULE 

INTERSPERSED 

INTRACELL 

NAME 

SEM TUBULES 

LIPOID 

Sacclii, 1895 

X 

X 

X 

Chevassu, 1906 

0 

+ 

+ 

Kaufman, 1908 

+ 

± 

+ 

Kaufman, 1908 

+ 

± 

+ 

Masson and Sencert, 1923 

+ 

± 

+ 

De Jossolm De Jong, 1926 

0 

0 

+ 

Rowlands and Nicholson, 1929 

+ 

± 

+ 

Pitrolff 5 --Szabo, 1938 

+ 

X 

+ 

Pana,1931 

+ 

± 

+ 

Rigoletti, 1936 

+ 

0 

+ 

Stewart, Bell, Roehlke, et al., 1936 

0 

+ 

0 

Hunt and Budd, 1939 

+ 

0 

+ 

Jemerin, 1937 

+ 

0 

+ 

Braun, 1939 

X 

X 

0 

Huffman, 1941 

0 

0 

+ 

Somerford, 1941 

X 

0 

+ 

Warren, S and Olshausen, 1932 

0 

0 

X 

Masson and Venning, 1942 

X 

X 

X 

Bonser and Hawksley, 1943 

+ 

0 

X 

Bonser and Hawksley, 1943 

+ 

db 

4* 

Rezek, 1943 

X 

X 

X 

Masson, 1943 

X 

X 

X 

Bemirleau, et al , 1943 

+ 

0 

X 

Nation, et al , 1944 



+ 

Nation, et al , 1944 

+ 

± 

+ 

Nation, et al , 1944 

0 

± 

+ 

Neeve and Marsh, 1944 

+ 

X 

X 

Werner, 1944 

+ 

rfc 

0 

Ranstrom, 1945 

+ 

0 

0 

Anderson, 1946 

X 

0 

0 

Wilbur and Burger, 1948 

0 

± 

0 

Price, 1948 

X 

X 

+ 

Sandblom, 1948 

+ 

± 

0 

Scully and Parham, 1948 

+ 

X 

0 

Reiners and Horn, 1949 

+ 

0 

X 

Mehcow , et al , 1949 

+ 

0 

X 

James and Shupe, 1950 

0 

0 

0 

Fraser, 1950 

0 

+ 

0 

Gharpure, 1950 

0 

0 

+ 

Garvey and Daniel, 1951 

X 


X 

Grabstald, et al , 1951 

+ 

0 

+ 

Fhnn and Severance, 1951 

+ 

dz 

+ 

Tedeschi and Burke, 1951 

0 

0 

4- 

Authors 

Cliristeson and Nettleship, 1952 

0 

1 X 

± 

+ 

+ 

0 


Present = + 

Absent = 0 
Few = ± 

A'ot iiulicatcd = x 

Ante Cases unsubstantiated by majoritj- of reviews are not included. 


IIETASTASES 


+ 


+ 

+ 


+ 


+ 


+ + 
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often described as an autopsy finding in such debilitating diseases as tuberculosis, 
sj'’philis, pernicious anemia and carcinoma. H 3 >perplasia has also been induced 
b}’^ a number of other conditions such as x-ray radiation, estrogens, vitamin E 
deficiencj^ and vasectom 3 ^ 

The generalty accepted criteria for differentiation of a Le 3 "dig cell adenoma 
from h 3 "perplasia are: 

1) Encapsulation; Adenomas are usuall}'^ encapsulated or at least distmctl 3 ^ 
demarcated from the host tissue, 

2) Displacement of the host tissue and absence of seminiferous tubules 
scattered throughout the lesion. 

Tabulation of pathologic characteristics in cases reported to date indicates 
that almost 50 per cent of cases reported as tumor can not be differentiated 
from h 3 "perplasia by present morphologic criteria. One might categorically 


Table 1. Tabulation of clinical findings in interstitial cell tumors 



TOTAL CASES 

CWLCOiUSTIA 

AT.ROPH5 OR 
CRYPTOBCHIDISir j 

INCREVSED 

17-KETOSTEROID 

Children* 

13 

1 

1 ] 

3 

t 1 

Adults j 

32 

3 1 

10 

3 

Total 1 

■io 1 

4 1 

13 1 

4 


* All children showed precocious pubert 3 ', macrogenitalism and skeletal maturation 


Table 2 



presence 

j absence 

1 \OT MENTIOStO 

Capsule 

25 

12 

10 

9 

Interspersed sem. tubules 

19 

17 


classify such cases as h 3 "perplasia had they not often clinicall3" presented sue 
marked endocrinologic changes or even metastases. 

The only valid criterion of malignancy is apparent^ the presence of metastases. 
Benign lesions cannot be differentiated from malignant ones morphologica 5- 
Eight out of 45 cases develop metastases. . 

The difficult 3 '^ in differentiating true mterstitial cell adenoma from 
in a case recently under our care stimulated the remew^ of differentia cu e 
for the diagnosis of interstitial cell adenoma, carcinoma or hyperplasia. 

CASE REPORT 

A 27 3 mar old white man was first admitted to McGuhe A'. [jggu 

October 31, 1950, free of symptoms. A tumor of the right testis 
discovered 3 months before admission in the course of a ph 3 ’^s!ca 
for emplo 3 Tnent. Immediate orchiectomy’’ had been adwsed reoorting 

the patient had procrastinated. Despite the lapse of 3 months ® 
to the hospital, the patient had remained sy’mptom free an t e es i 
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NAVE 


Sncclii, lS9o 

ClieAassu, 1900 

Kaufman, 190S 

Kaufman, 190S 

Masson and Sencert, 1923 

De Josselin De Jong, 1926 

Rowlands and Kicholson, 1929 

Pitrolffj-Szabo, 193S 

Pana, 1931 

Rigoletti, 1936 

Stewart, Bell, Roehlke, et al , 1936 

Hunt and Budd, 1939 

Jetnenn, 1937 

Braun, 1939 

Huffman, 1941 

Somerford, 1941 

Barren, S and Olshausen, 1932 

Jfasson and Venning, 1942 

Bonser and Hawkslej , 1943 

Bonser and Hawkslei, 1943 

Rezek,1943 

Masson, 1943 

Demirleau, et al , 1943 

Ration, et al, 1944 

Ration, et al , 1944 

Ration, et al , 1944 

Reel e and Rlarsh, 1944 

Berner, 1944 

Ranstrom, 1945 

Anderson, 1946 

Blibur and Burger, 1948 

Price, 194S 

Sandblona, 1948 

Scull\ and Parham, 1948 

Reiners and Horn, 1949 

Mchcow, et a! , 1949 

James and Shupe, 1950 

Fraser, 1950 

Gharpure 1930 

Gar\e\ and Daniel, 1951 

Grabstald et al , 1951 

Fl\nn and Se\erance 1951 

Tedeschi and Burke, 1951 

Authors 

Christeson and Xettleship, 1952 


TSJ, LE 

IVTERSPERSED 
SEir rUSLLES 

INTR.4CELL 

LIPOID 

X 

X i 

X 

0 

+ 

4- 

+ 


+ 

+ 

± 1 

4“ 

-p 

± 1 

4“ 

0 

0 ' 

4" 

+ 

± j 

4~ 

+ 

X 

4“ 

■4' 


4“ 


0 

4" 

0 

+ 

0 

+ 

0 

4" 

+ 

0 

+ 

X 

X 

0 

0 

0 

+ 

X 

0 

+ 

0 ] 

1 0 

1 X 

^ 1 

' 

' X 

+ 

1 ^ 

X 

+ 

1 

4~ 

X 

X 

X 

X 

X ^ 

X 

4- 

0 

X 

+ 

± 

+ 

+ 

ri: 

+• 

0 


+ 

+ 

X 

X 

+ 


0 

+ 

0 

0 

X 

0 

0 

0 

± 

0 

X 

X 

+ 

+ 

d:: 

0 

+ 

X 

1 0 

4~ 

0 

1 ^ 

+ 

0 

I X 

0 

1 0 

' 0 

0 


) 0 

0 

1 0 

i + 

X 

1 ± 


+ 

' 0 

' + 

+ 

± 

4" 

0 

0 

' -f- 

0 

± 

( + 

X 

1 + 

0 


Present = 4- 
Absent = 0 
Few = i 

\ot indicated = X 

Rote Ca«cs unsubstantiated b\ majorit' of rcMows .are not included 
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often described as an autopsy finding in such debilitating diseases as tuberculosis, 
syphilis, pernicious anemia and carcinoma. Hyperplasia has also been induced 
by a number of other conditions such as x-ray radiation, estrogens, vitamin E 
deficiency and vasectomy. 

The generally accepted criteria for differentiation of a Leydig cell adenoma 
from hyperplasia are: 

1) Encapsulation: Adenomas are usually encapsulated or at least distinctl}' 
demarcated from the host tissue. 

2) Displacement of the host tissue and absence of seminiferous tubules 
scattered throughout the lesion. 

Tabulation of pathologic characteristics in cases reported to date indicates 
that almost 50 per cent of cases reported as tumor can not be differentiated 
from hyperplasia by present morphologic criteria. One might categorically 


Table 1. Tabulation of clinical findings in interstitial cell turnots 



TOTAL CASES 

G\N'ECOMASTIA 

atrophy or 

CRYPTORCHIDISil 

INCREASED 

17-u:tosteroid 

1 

Children* 

' 13 

1 

1 

3 

1 

1 1 

Adults 

32 

3 

10 

3 

Total 

45 1 

4 1 

13 1 

4 


* All children shoved precocious puberty, macrogenitalism and skeletal maturation 


Table 2 


1 

PRESE^'CE 

ABSENCE 

i 

j ^01 SIZSVOVM 

Capsule 

1 23 

12 

10 

i 9 

Interspersed sem. tubules 

1 19 



classify such cases as hj'-perplasia had they not often clinically presented sue 
marked endocrinologic changes or even metastases. 

The only valid criterion of malignancy^ is apparently'’ the presence of metastases. 
Benign lesions cannot be differentiated from malignant ones morphologica 
Eight out of 45 cases develop metastases. . 

The difficulty in differentiating true interstitial cell adenoma from 
in a case recently under our care stimulated the revdew of differentia cn er 
for the diagnosis of interstitial cell adenoma, carcinoma or hypeiplusia. 

CASE REPORT 

A 27 year old white man was first admitted to McGuire V. A. HospitaU^ 
October 31, 1950, free of symiptoms. A tumor of the right testis 
discoi'ered 3 months before admission in the course of a phj'sica 
for employment. Immediate orchiectomy had been advised at a j.gpQ,-twg 
the patient had procrastinated. Despite the lapse of 3 mont s ® 
to the hospital, the patient had remained syunptom free and t e 



INTERSTITIAL CELL HYPERPLASIA 


/VJO 



Fig 2 . Photograph of small ossified shell with central cystic area filled with laminated 
keratin. X 15 



Fig 3 Showing massive prolifeiation of inteistitial cells arranged in cords and lobules 
X 100 

simple epidermoid cyst filled with keratin and lined bj- compressed squamous 
stratified epithelium. The epithelium was supported by a dense laj'er of hyalinized 
connective tissue. The hard nodule afore-mentioned was made up of a well 
localized crescent-shaped focus of ossification (fig. 2). In the central portion of 
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significantly enlarged in the interim. Although bilateral testicular atrophy had 
been present as long as the patient could remember, there was no history of 
mumps, orchitis, or injury. Puberty had been delayed to the age of fifteen and 
body hair and beard had been sparse. Libido had been ^’irtually absent until the 
age of twenty-four, after which normal sexual drive had apparently been present. 

Physical examination shov^ed a tall, eunuchoid male, 6 feet l}4 inches tall, 
weighing 146 pounds. The beard was very sparse. The voice was normal in 
timbre. The lungs were clear and there was no g 3 mecomastia present, h'o ab¬ 
dominal masses were present. Both testes were in the scrotum. The right testis 
was about two-thirds normal size and was hard and somewhat nodular. The 
left testis was about one-fourth normal size but of normal configuration. The 
penis and pubic hair were normal in development and prostate was of normal 
size and consistency. 



Fig. 1. Photograph of resected testicle 

The laboratory examinations, including the Friedman test, 
excretion, radiogram of the chest and excretory urogram, were all nit ib 
range. Radiographic examination of the sella turcica revealed no n 
gestive of pituitary tumor. A simple right orchiectomj'^ nas pei oim 

November 1950 through an inguinal incision. -r . l - tense A 

The capsule of the testis was smooth, gray, glistening and um oi J 
few delicate tortuous vessels radiated from the hilar portion of . ig 

The cut surface revealed an eccentrically placed ovoid cj^st e ' 
jmllow crumbling material. At one pole of the cymt was a ai , 
which cut with resistance suggesting calcification. Between t e penp le 
cyst and the tunica albuginea was a layer of orange-yellow tissue ^ ai 

1 to 5 mm. in thickness. . j-evealecl a 

Microscopic examination of multiple segments of the speci 
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the course of years, due to distention by desquamated keratin and subsequently 
extruded from its bony cage compressing and displacing the host tissue. The 
orange-yellow layer between the wall of the cj'^st and the tunica albuginea was 
made up of cellular tissue arranged in lobules and cords in a manner resembling 
the pattern of liver parenchyma (fig. 3). The individual cells had an eosinophilic 
cytoplasm which in some of the cells rvas vacuolated containing sudanophilic 
material and in some others was impregnated with a fine brown pigment (fig. 4). 
The nuclei were fairly uniform in size and staining intensity. The shapes of the 
nuclei varied from round to short ovals and some showed a wrinkled nuclear 
membrane. Some contained prominent punctate nucleoli. There was no evidence 
of invasive tendencies, pleomorpliism or mitotic activity. Occasional seminiferous 
tubules in xmrious stages of atrophy and hyalinization were scattered through 
the tissue (fig. 5). 





Fig 6. Biopsj' fiom controlateral testis showing proliferation of interstitial cells identi¬ 
cal in appearance with lesion in other testis. 


The postoperative course was uncomplicated and follow-up 15 months after 
orchiectomy has revealed no evidence of local recurrence or metastases. 

Six months after the first operation a sperm count was performed to determine 
the degree of spermatogenesis that was present in the remaining atrophic testis. 
Complete azospermia was found. A biopsy of the remaining testis revealed 
masses of Leydig cells assuming the same pattern as in the removed testis (fig. 6). 


DISCUSSION 

We should like to limit the discussion of the adult teratoma as it presented 
little difficulty in diagnosis and due to the mature components offered a favorable 
prognosis. 

Wo are puzzled, however, by the peculiar proliferation of the interstitial cells 
which poses the following problems: 1) Is it a true tumor or hyperplasia? 2) If 
it is a tumor, is it benign, malignant or potentially malignant?; and 3) the 
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titial cells. 


. . n recess of the large 

the bone was a minute cystic area which was appaien J 

epidermoid cyst. We interpreted this finding as an adul eia ^^p^nded in 
peripheral laj^er of bone and a central epidermoid cyst. 
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practical question, should the controlateral testicle he removed or treated 
otherwise? To answer the first question, whether the lesion in our case is an 
adenoma or diffuse hyperplasia, we reviewed the postulates for differentiation. 
An adenoma should he an encapsulated or at least a discrete lesion displacing 
the host tissue. In our case there was a diffuse numerical increase of interstitial 
cells with almost total replacement of the spermatogenic elements of the gonad. 
The onlj^ barriers were the tunica albuginea and the wall of the cyst. Another 
criterion is absence of seminiferous tubules within the adenoma. In our case the 
seminiferous tubules, however scanty and atrophic, were scattered here and 
there throughout the lesion. 

One argument in favor of hyperplasia versus tumor is the presence of a bi¬ 
lateral lesion. It seems improbable for one man to develop three tumors in two 
testicles. We realize that this point is based more on conjecture rather than of 
fact. 

To answer the second question whether the lesion is benign or malignant 
we have to assume that it is a tumor in spite of the fact that it does not e.\'actly 
fit the postulates stated aborm. We harm no criteria to determine its benign or 
malignant character. All of the eight previously reported cases which developed 
metastases had the same morphologic features as benign tumors, and three of 
the eight could not be differentiated morphologically from hyperplasia. Me¬ 
tastases may occur as late as 10 years after the removal of the primary lesion. 

To answer the third question as to the treatment of the other testicle we aie 
inclined to withhold x-ray therapJ^ Warren as well as Best and Taylor found 
that interstitial cells are radioresistant. Kyrle has actually induced hyperplasia 
by radiation. The advisability of the surgical removal of the other testis hinges 
on the debatable pathological classification of the first testis. In addition to om 
own studies, we sought and obtained the help of several consultants in se\eia 
medical centers. The opinions of the consultants were divided, howevei, between 
the diagnosis of interstitial cell adenoma and hyperplasia. The diagnosis o 
adenoma for the most part was preferred. 

SUMMARY AND CONCLUSIONS 

A case of bilateral diffuse proliferation of Leydig cells associated with 
unilateral tei’atoma of the testicle is presented. . 

It is belie^■ed that there is no sharp definite line of demarcation sepaia 
neoplasia from hj'^perplasia in cases of massive interstitial cell prolifeia ion. 
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prevented further examination. A hard mass could be felt in the left low er quad¬ 
rant of the abdomen. 

Proctoscopic examination was very painful and therefore not xery satisfactory. 
A bleedmg granulomatous mass was seen in the upper part of the rectum, sus¬ 
picious of a new growth. X-ray after barium enema showed a defect high in the 
rectum and a narrowing m the sigmoid. X-ray studies showed the kidneys to be 
of normal size and position. Psoas shadows and osseous structures were nonnal 
and distinct. There was no e\’idence of urinary calculi or metastases. 

Laboratorr' examination was as follows: Urinalj’sis; pH 5.5, no sugar or al¬ 
bumin, S to 9 white blood cells and few calciiun oxalate crystals. The hemo¬ 
globin was 85 per cent, white blood cells 10,450, and red blood cells 4,360,000. 
The differential count showed 71 segmented, 17 h'mphoc 5 'tes, 7 stab forms, 2 
juveniles, and 3 eosinophiles. Xonprotein rritrogen 44.0 mg., creatinhre 1.85 mg., 
urea rritrogen 21.0, sedimentation rate 8 in 15 minutes, 41 hr the hour. An Asch- 
heim-Zotrdek test was rregative. X-ray film of the chest showed rro eviderrce of 
tumor. 

On Jmre 9, operation was per-formed by J. I. Waller. Under spinal anesthesia 
an incision was made through the right ingumal region into the scrotum e.xposiug 
the testicle and exposing the cord up to the hrterrral abdominal-ingrrinal ring. 
The testicle was found to be in part of soft consistency and in part to be very hard 
and nodular. All along the cord there was great increase in size. There were hard 
nodular areas all the way up the cord, extending into the internal ring. Upon 
opening of the abdominal cavity through the inguinal ruig by incision, ascitic 
fluid exuded, estimated to be from 3000 to 4000 cc. The palpating finger through 
the mguuial ring could feel greatly enlarged retroperitoneal hmph nodes along 
the aorta. The cord was Ugated with chromic catgut and doubh' tied. The right 
testis and cord were then removed completely up to the internal ring. A gland 
was also removed for biopsy. A Pemose drain was placed in the mcision and the 
skin was closed with intermpted mattress sutures. 

The gross specimen consisted of the contents of the right half of the scrotum. 
The mass was roughly hockey-club shaped, and the testis was suiTOunded with 
a tumor which e.xtended along the spermatic cord. The external surface was 
smooth and covered with a fibrous capsule. The consistency was extremely hard. 
Cut section revealed a small noimal looking testis wliich measui'ed 3 by 2.5 cm., 
and which was surrounded nith a thick hard tumor mass that also included the 
epididj-mis. At the base a yellowish-brown necrotic area was found in the tmnor. 
The coarse nodular mass extended upward for 10 cm., but the speimatic cord and 
venous ple.xus were not included in the tumor mass. 

Microscopic examination: In several sections of tire testis no tumor tissue could 
be found. IMost of the tubules were atrophic, had a hyaline basement membrane 
and only one layer of large round cells with light stained foamy cjrtoplasm. The 
Leydig cells of the interstitial tissue were not increased. Section of the tunica 
r aginalis adjacent to the testis revealed solid sheets and strands of dark stained 
cells. The tumor cells were of rather large size and they had oval nuclei ver\' 
dark stained, without distinct nucleolus. The crdoplasm was very indistinct- 
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CANCER OF THE TUNICA A^AGINALIS: REVIEAA^ OF 
LITERATURE AND REPORT OF ONE CASE 

J. I. WALLER AND C. A. HELLWIG 

From the Department of Urology and Pathology, Hertzler Clinic and The Herlzler Research 

Foundation, Halstead, Kansas 

Extratesticular tumors of the scrotum are extremely rare. The majority of 
the reported cases were of benign nature. The following case of cancer of the 
tunica vaginalis which we recently observed in the Hertzler Clinic seems worth 
reporting: first, because of the great rarity of extratesticular tumors; second, to 
bring out the fact that tumors in or near the testis have to be regarded as malig¬ 
nant until proved otheovise, and third, to show the difficulty of differentiating 
histologically between primary and metastatic growth when a complete autopsy 
is not available. 


CASE REPORT 


F. A., a 36 year old white man, was admitted to the hospital with the com¬ 
plaint of a hernia in the lorver right groin of 4 months’ duration. He noticed a 
swelling in the area of the right pubic crest, with no change in size, for 2 months 
before admittance. He had had no pain in this area, but tenderness was present 
around the testicle. There was no redness in the area. In the morning of the day 
he was admitted, the patient noticed that when the scrotum was pulled up the 
swelling decreased in size but did not disappear. 

History was negative for diphtheria, typhoid, scarlet fever, and rheumatic 
fever. The patient urns allergic against pollen but not against food. He had ha 
a left ingTiinal hernia repair for strangulated hernia in 1944. The right giea 
toe wms lost at the age of 16 due to a gunshot w'ound. For 3 months pievious 
to admittance the patient had had great irregularity in bowel movement an a 
times wms constipated for 5 to 6 days. However he had had no red or black co oic 
stool. He had lost 12 pounds of wmight during these 3 months. The ^ 
father was living and wmll at 72 years of age. The mother died at the ° ^ 
of unknown cause. The patient was an only child, married at age 25, an 

no children. j -n rl" tolic 

Physical examination revealed a blood pressure of 110 systolic an i ics 

The heart was not enlarged; there were no murmurs noticed. The a omen 
distended. The liver and spleen were not palpable due to lack of le axa 
ascites. The left testis could be palpated in the left lower quadrant jus 
a healed incision. The testis measured 3 by 5 cm., was oval in shape an ru 
in consistency. The left testis was not in the scrotum. The right 
in the upper pole which was round, hard, measured 3 by 3 cm. 
tinuous with a mass running along the spermatic cord which was 
and w’ith a sharp edge dipping into the external abdominal ring. e 
was hard. The lower half of the right testis was tender to tone i. ^^^,53 

not unusual. Rectal examination revealed a good sphincter tone. ]„n,cn 

part, just beyond the sphincter, occupy'ing o e 
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tumor is an endothelioma or mesothelioma originating from the surface layer of 
mesothelial cells. We could not support the diagnosis of sj-mpathicoblastoma of 
one consultant as we did not find rosette formation or nerv-e processes. We be¬ 
lieve that the malignant part of the tumor is epitheliomatous, and Stout's ec- 



Fig 2 .t. solid carcinoma of lunica vaginalis coinposed o: interlacing straads o: tvuEor 

cells B. tumor o; tunica vaginalis resembling area of hemangioendothelioma. X 1-^ 

planatioa seems most plausible, namely that this tumor is an embrvonal car¬ 
cinoma originating from some of the embr>-onaI genito-urinarTi- cell r^s which 
are so often found in the region. 

In favor of this \-iew would be the striking radio-sensititity of the retro- 
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no cell borders could be recognized. The cells were not arranged in glandular 
structures, and no rosette formation could be seen. No processes or nerve fibers 
could be demonsti’ated as originating from the tumor cells. In several areas, 
lumens of varying size and form were seen. The cells lining the internal surface 
had the appearance of hypertrophic endothelial cells. In many spaces in the wall, 
button-like protmsions composed of tumor cells were noticed. In one section 
an angioma-like proliferation of capillaries was noticed. The sections of the 
epididymis did not reveal tumor tissue between or within the tubules, which had 
columnar epithelium. No teratomatous elements were found in the tumor. Our 
histological diagnosis w'as solid carcinoma of the tunica vaginalis. 



Fig. 1. Tumor of tunica vaginalis extending to inguinal ring. Cross section shouse.': 
testicular location of tumor. 

Microscopic sections of this tumor were submitted to well knoii n j 

in Philadelphia, Kansas City, Missouri, Temple, Texas, New . llAIeta- 
Washington, D. C. The following histological diagnoses were retuine . t ^ 
static sympathicoblastoma; 2) metastasis of oat cell carcinoma of lung 
mesothelioma; 3) grade 4 angio-endothelioma (angiosarcoma), 4) 
carcinoma, originating in embryonal genito-urinaiy remnants, ) ’ 

mesothelioma or myosarcoma. tastatic 

Three of the authorities, therefore, favmred a primary tumor, tw o a 
growth. Three regarded the tumor as a sarcoma, and two as a jjnd 

A complete physical examination, including x-ra}*" study o e ^u^ ^ 
gastro-intestinal tract, did not reveal any primary tumor in our nodular 

sume that the tumor originated in the tunica vaginalis. The fact t a 
tumor masses in the Ijmiph spaces showed a thin layer of endot e lum 
with the interior surface of the lymph spaces, makes it ques lona 
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tumor is an endothelioma or mesothelioma origmating from the surface laj^er of 
mesothelial cells. We could not support the diagnosis of sjunpathicoblastoma of 
one consultant as we did not find rosette formation or nerve processes. We be¬ 
lieve that the malignant part of the tumor is epitheliomatous, and Stout’s ex- 
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cells B, tumor of tunica vaginalis resembling area of hemangioendothelioma. X 140 

planation seems most plausible, namety that this tumor is an embryonal car¬ 
cinoma origmating from some of the embrjmnal genito-urinary cell rests which 
are so often found in the region. 

In favor of this view would be the striking radio-sensitivity of the retro- 
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peritoneal metastases. Today, 3 months after operation, the patient appeals in 
perfect health. He is working as actively as before his disease, his ascites is com¬ 
pletely gone, and he has no gastro-intestinal symptoms. 

If we accept Stout’s interpretation that this tumor of the tunica vaginalis is 
dysontogenetic, then it should show the same characteristics as do solid car¬ 
cinomas of the testis. From a histologic study of 50 malignant tiimois of the 
testis we concluded that all common malignant testicular tumors are of teratom¬ 
atous nature and that solid testicular carcinoma often contains tissue other 
than epithelium, namely, islands of muscle, cartilage, and myxomatous tissue. 
Hamburger, Bang and Nielson* called this type of testicular tumors mixed epi¬ 
thelioma, the same as the embryonal carcinoma of other writers. 



While in our case the carcinomatous elements predominated, the presence 
of angiomatous, myomatous, and neurocytic elements besides the solid carcinom 
led some of the consultants to the diagnosis of myosarcoma, angiosarcoma a 
neuroblastoma. We believe that all these elements are derivatives o 
potent embryonal cells and that in this dysontogenetic tumor the ma 
elements were of epithelial nature, while benign mesenchymal an neurog 
elements were also present and derived from the same mother ce s. 

Postoperative course: The operative wound healed by primarj^ 
patient was dismissed on June 23. He received deep x-ray therapy ° ® ■ 

abdomen from June 17 to June 24, a daily dose of 50-200-25-360 i, an 
of 2950 r. He was examined in the clinic on July 28, 1952. is rig s 

1 Hamburger, C., Bang, F. and Nielson, J Acta. path, et microbiolog. S 
75, 1936 
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had been hurting for a few days, othei-udse he was feeling fine. He had a good 
appetite and the bowels were noimal. The abdomen was soft on examination and 
there was no ertdence of recuiTence. No enlargement of the inguinal Ijmiph nodes 
was noticed. 


DISCUSSION 


Our case belongs to the rare group of mahgnant tumors of the tunica vaginalis, 
of which Thompson^ could collect only 17 cases from the literature. According 
to this author, it is often very difficult and sometimes practicall 3 ' impossible to 
distinguish tumors of the tunica vaginalis from those arising in adjacent struc¬ 
tures. The majoritj’- of the tumors were benign. 

Rubaschow® collected reports of 15 cases of sarcoma of the tunica vaginahs 
and to these onlj’- two were added bj'^ Thompson; one a case of sarcoma in a 17 
year old patient reported bj^ Valdoni,^ and a case of fibrosarcoma reported by 
Donati.“ In 11 cases listed bj’’ Rubaschow the oldest patient was onlj’^ 35 jmars 
old, and the majoritj' of the tumors occurred in verj'^ jmung indmduals. In 
Thompson’s own series of 41 extratesticular tumors, onlj’’ 2 cases originated in 
the tunica vaginahs and both were benign. 

Hinman and Gibson® accepted 12 reports of sarcoma of the tunica vaginahs. 
The earhest reference is a case reported bj' Home' and accepted as probablj’' 
sarcoma bj' Curling,® in which the operation was performed bj’’ Hunter in 1782. 
Curhng cites the unusual case of Craven,® in a man of 45 jmars, with rapid swell¬ 
ing of the scrotum of two months’ duration. The tumor and both testicles were 
removed. The patient died a few months later of internal disease, probablj’’ of 
metastases. Curhng and Idebsi® believed this to be a case of double diffuse sar¬ 
coma of the tunica vaginahs. 

Adler,” in 1894, reported a large sarcoma of the tunica vaginahs of 3 weeks’ 
duration in a boj' of 19 j’ears, and Reverdin,*® in the same jmar, reported a case 
in an infant. iMij’ata'® (1913) reported 3 cases which Schultz’’* and Eisendrath 
beheve maj* be accepted. Kocher,’® in 1887, reported a mj’xosarcoma of the 
tunica vaginahs in a boj' of 19 j-ears. 

An unusual case is recorded bj’ Karewski’® in a patient of 57 jmars, in which the 
tumor weighed 8,900 gm. A tumor in the region of the right testicle had been 
present smce childhood and had started to grow rapidlj', the scrotum reaching 


= Thompson, G. J.; Surg., Gynec. & Obst., 62: 712, 1936. 

* Rubaschow, S.: Arch. f. klin. Chir., 141: 14, 1926. 

* Valdoni. P.: Policlinico (sez. chir.), 34:244,1927. 

* Donati, D.: Arch. ital. di urol., 11: 472, 1934. 

' Hinman, F. and Gibson, T. E.: Arch. Surg., 8: 100, 1924. 

' Home; Observations on Cancer. 1805, p. 125. 

® Curling: Tr. New York. Path. Soc., 1: 119, 1SS1-1SS2. 

* Craven: Quoted bv Curling. 

■' Klebs; P.athol. Anat., 1: 1071, 1885. 

” -Adler: Semaine med., 2: 320, 1894. 

’■ Reverdin: Rev. mod. de la Suisse Rom., 1894, No. 4. 

Miyata: -Arch. f. klin. Chir., 101: 426, 1913, 

” Schultz, O. T. and Eisendrath, D. N.: .Arch. Surg., 2: 493 igoi 
“ Kocher: Deutsch. Chir., 1SS7, p. 183. 

Kare%vski: Semaine med. p 314 (July) 1894. 
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to his knees. Clinically the case is one of a benign fibroma undergoing malignant 
degeneration. 

In Grote’s*^ case, in a man of 30 years, the tumor weighed 150 gm. and was 
from 6 to 8 years’ duration. Most of the growth had occurred during the last 
2 jmars. At operation the parietal layer of the tunica vaginalis was found to con¬ 
sist of multiple nodules, Avhich on microscopic examination proved to be a fibro¬ 
sarcoma. The patient was living and rvell 2 years later. 

Dudon** reported a questionable case of carcinoma which Grote regards as 
sarcoma. Rindone^® (1901) has reported a tumor originating in the tunica A'a- 
ginalis which he regards as a lymphangio-endothelioma. 

In 1937, Darget and Penaud^^ reported a malignant tumor of the tunica vaginalis 
simulating a hydrocele. The patient Avas a 29 year old man Avho had a swelling 
in the right scrotum. It Avas the size of a fist and Avas clear on transillumination. 
At operation a h 3 '-drocele was found AAUth pink granulations covering the internal 
surface of the h 3 '^drocele sac. The testis AA'as normal. The tumor was histologicall}' 
an adenocarcinoma corresponding to the formerly called Avolffian tumors. The 
authors accept CheAmssu’s explaziation that these carcinomatous tumors originate 
from embiyonal nests embedded in the region near the testicle or epidid 3 "mis. 

In 1941, Graflin^i collected from the AA'orld literature 48 cases of sarcoma orig¬ 
inating in the tunica Amginalis, and added his oAAm case of mesench 3 "mal mixed 
tumor. Fritzler-’ observed a polymorphous cell sarcoma AA^eighing 440 gm., in 
a 46 year old man. A case of myosarcoma of the tunica vaginalis in a 5 3 ’’ear old 
boy AAms described b 3 ^ Trabucco in 1940. . . 

N. C. Foote-^ has seen one case of malignant mesothelioma of the tunica in 
an old man. The tumor, 10 by 15 cm. in diameter, arose from the epidid 3 'mis an 
Avas OAmrlying an atrophic testis AA'hich AA^as uninAmlA'ed. The patient died rom 
multiple metastases. Microscopic study shoAved solid masses of undiffeientiate 
cells groAAung in alveolar spaces and apparently representing malignant trans 
formation of a mesothelioma. Mitoses AA'ere abundant. 

AVillis’s^-* report entitled “A Metastatic Deposit of Bronchial Carcinoma m a 
Hydrocele IMisdiagnosed ‘Endothelioma’ ” makes one Avary to accept an} pu^ 
mary tumor of the tunica Amginalis except AAdieii a complete autops3'' 
a primary tumor elseAARere. Willis’s patient AAms a 74 year old maiiAA ° 
tumor of the tunica vaginalis associated AAnth a large hydrocele. At rs i ^ 
regarded the groAvth, though of carcinomatous appearance in 
endothelioma arising from the cells of the tunica Amginalis. At autops3" i^o 
after operation, a small carcinoma arising in a main bronchus of the 
lung lobe AAms found. This, Willis regards as the primary source of t le um 
the hydrocele sac. 

Grote; Ueber GeschAA-ulste der Tunica vaginalis propria. Inaug. Diss , Getting 
Dudon: Bordeau.x med., 1873, p. 259. 

Rindone: Gior. d. Ass., napol. di med. e nat., 1901, p. 280. 

Darget, R. and Penaud: Bull. Soc. franp. d’urol., p. 201, (Jul}' o) 

Graflin, G.: Helvet. Med. acta, 8: 336, 1941. 

22 Fritzler, Kurt; Arch. f. klin. Chir., 19: 271, 1925. 

23 Foote, N. C : N. Y. J. Aled., 49; 284, 1949. 

21 AVillis, F. A.: J. Path. & Baet., 47: 35, 1938. 
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SUMMAHY 

Extratcsticular tumors of tlic scrotum are extremely rare. A ca-se of primarj' 
cancer of the tunica vaRinaliH is reported in a 3() year old man. Jlo is well 3 
months after operation and deeii x-ray therapy. 

Tumors in or near the testis must he regarded a.s malignant, until proved other¬ 
wise. 

The difficulty of diircrentiutin^ histologically hetween primary and metastatic 
growth when a complete autoirsy is not available, is pointed out. 

The tumor in our patient is intcrjirctcd as a dysontogenetic teratoid tumor 
with malignant epithelial and benign mesenchymal derivatives of mullipotent 
embryonal cells. Clinically and histologically, the tumor in our patient resembles 
the embryonal carcinomas as found in the testis. 
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N. C. Foote-’ has seen one case of malignant mesothelioma of the tuiiica in 
an old man. The tumor, 10 by 15 cm. in diameter, arose from the epididymis and 
was overlying an atrophic testis which was uninvolved. The patient died horn 
multiple metastases. Microscopic study showed solid masses of undifferentiate 
cells growing in alveolar spaces and apparently representing malignant trans 
formation of a mesothelioma. Mitoses were abundant. 
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SUMMAHY 

Exlratesticular tumors of tlio scrotum arc extremely rare. A case of primary 
cancer of tlic tunica vaginalis is reported in a 30 year old man. Jde is well 3 
months after operation and dee]) x-ray thcraiiy. 

Tumors in or near the testis must he regarded as malignant until proved other¬ 
wise. 

The difficulty of differentiating histologically hetween primary and metastatic 
growth when a comiilete autop.sy is not available, is pointed out. 

The tumor in our jiatient is interpreted a.s a dysontogenetic teratoid tumor 
nith malignant epithelial and benign mesenchymal derivatives of multipotent 
embryonal cells. Clinically and histologically, the tumor in our patient resembles 
the embryonal carcinomas as found in the testis. 
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DONOVANOSIS OF THE EPIDIDYMIS COMPLICATING 
TUBERCULOUS INFECTION 

MILTOiN MARMELL, REGINA ULTMANN and SOLOMON WEINTRAUB 

From the Department of Pathology, Harlem Hospital, Department of Hospitals, 

New York, N. Y. 

A thorough search of the literature failed to reveal anj'' recorded cases of 
donovanosis (granuloma ingninale)* of the male internal genital organs. The 
following case of this disease, involving the epididymis, diagnosed by the demon¬ 
stration of Donovan bodies in biopsy material, is deemed of sufficient inteiest to 
be reported. 

Donovanosis is a chronic, specific infection manifested clinically by ulcerating 
granulomatous lesions involving most commonly, the skin and subcutaneous 
tissues. Although these manifestations are generally limited to the external geni¬ 
talia and adjacent areas, the lesions may appear as primary infection, and as the 
result of auto-inoculation, m other parts of the body. These extragenital lesions 
are estimated to occur in up to 7 per cent of all cases of donovanosis.^’ * Though 
predominantly a cutaneous and subcutaneous disease, donovanosis may, how¬ 
ever, involve other tissues and organs, such as the internal genital organs (re¬ 
ported thus far in the female only)"* and may become disseminated and affect 
the viscera and the bones.^- “ 

Histologically, the disease is characterized by the presence of cytoplasmic 
inclusions, the Donovan bodies, within large mononuclear cells. These bodies 
were described by Donovan in 1905and since that time are considered as pathog¬ 
nomonic of this infection. In 1943, Anderson* succeeded in cultivating the 
Donovan body in the yolk sac of the embryonated hen’s egg. She and her asso 
dates characterized the organism as a gram negative bacillus, and named it 
Donovania granulomatis.® Anderson’s work has been confirmed in a number o 
laboratories. However, experimental inoculation of these cultured organisms into 
man or the lower animals, does not produce the disease.*'’ 

The antibiotics have replaced the antimony compounds in the tieatmen 


Accepted for publication July 17, 1952. cQ_Qn 1Q50. 

* Marmell, M. and Santora, E.: Am. J. Sj’ph. Gonor. and Ven. Dis., • > 
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•oiiovaiiosis. Tlie effectiveness of llic various au(iI)iolies''’ '*• ” is biinging 

bout a rapid disappearance of the disease in localities where it was formerly 
ridespread.'^' With such excellent therapeutic results, a marked reduction 
)f cases of donovanosis, if not the eradication of the disease, depends upon early 
Jiagnosis and prompt and thorough treatment. 

Diagnosis depends upon ti\c demonstration of Douovania gratvulomalis in 
tissue smears or in sections of biopsy material. No other criteria, clinical, thera¬ 
peutic. skin tests, etc., can conclu.sively diagno.^^c the disease. "Ihe organism is 
best demonstrated with Giemsa or Wright stains. AAc have found the hema¬ 
toxylin and co.sin stains unsatisfactory. 


CASK lU'.fOUT 


On December 12, 19o0, II. II., a 3!) year old man, was referred to the laboratory 
for a dark field examination of a penile lesion of .I months’ duration. 3 he lesion 
had appeared 2 days following coitus. Self medication brought no relief. A month 
after the appearance of the iienilc ulcer, the patient noticed enlargement of the 
scrotum and sought medical advice, 'rrcatment with “sulfa” drugs and peni¬ 
cillin, from August to December, by various physicians, had no cfTect upon the 
lesion or the scrotal swelling. 

The past history was significant only in that he had had gonorrhea in 1939 
and chancroid in 1940. There was no history of trauma. 

Physical examination on admission revealed a thin, well dex’eloped man in 
moderate discomfort occasioned by the enlarged scrotum and penile ulcer. The 
temperature was lOlF. Both testes were felt to be enlarged, the left one mark¬ 
edly so. There was tenderness on pressure. The left testis was irregular in outline 
and firm in consistency. The lesion on the penis was a shallow ulcer xvith well 
demarcated edges. It was not painful and bled easily upon touch. It was 0.5 cm. 
''■ide, involved the corona and sulcus, and e.xtended halfway around the circum¬ 
ference of the penis. The penis was swollen and edematous. There were no other 
abnormal findings. 

Dark field examination of the penile lesion was negative for Treponema pal¬ 
lidum, but the serologic tests for syphilis were stronglj’’ positive as were the Frei 
and Ito-Reenstierna skin tests for ^-mphopathia venereum and chancroid, re¬ 
spectively. Xo Hemopliilus ducreji or Neisseria gonorrheae were seen on smear. 
Tissue scrapings from the penile ulcer, stained inth Giemsa, were positive for 
intracellular, encapsulated Donovania granulomatis. 

A chest x-ray taken during the patient’s stay in the hospital revealed small, 


T f” Greenblatt, R. B., Dienst, R. B., Ivuperman, H, S. and Reinstoin, C. R.: J Ven Dis 
Info., 28: 183-1S9, 1947. 
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nodular deposits at the lung apices Avhich AA'ere suggestiA'^e of healed tuberculous 
lesions. Sputum examinations (6 concentrated specimens) AA'ere negative for 
acid fast bacilli. 

Terramycin Avas administered from December 6, 1950 to January 5, 1951 for 
a total of 23 gm. Under the influence of this treatment, the lesion healed and the 
temperature became normal. There Avas no effect upon the scrotal swelling. 

On Jamiaiy 8, 1951, a biopsy of the epidid 3 TOis Avas performed. Sections of 
the organ shoAved replacement of a large part of the tissue by tuberculous granu¬ 
lation tissue Avith caseation. There AA'ere occasional tubular structures Avhich Avere 
lined bj' one or more cuboidal to cj'lindrical cells AA'ith parti}' indistinct, ciliated 
borders. The cytoplasm AA'as clear in some instances, and granular in others. 
The nuclei A'aried someAA’hat in size and position. These tubular striictuies Aiere 



' 4 - 

Fig. 1 A, epididymis showing Langhans’ cells Small, dark ?taining bodies ^ 
containing D. granulomatis (see B). Giemsa stain, X 60. B, epididj'mis o 

cellular and extracellular Donovan bodies Giemsa stain, X 450. ^ 

separated b}' a loose, vascularized granulation tissue containing a numb^^^^^^ 
monoiAuclear cells Avhich, in Giemsa preparations, AA'ere seen to be 
pink staining intracytoplasmic DonoA'an bodies (fig. !)■ Smears an 
the tissue Avere negative for acid fast organisms. January 

Treatment AA'ith streptomycin AA'as instituted (0.5 gm., b.i.d.), an on 
29, the patient Avas discharged “as improA'ed.” He AA'as referred to t e c 

continuation of therapy. hospita* 

The patient failed to report to the clinic, but AA'as re-admitted to 
on March 22, 1951 AA'ith meningeal symptoms. He had become ill a AAee' 
to this admission, folloAving a “drinking spree,” and had been con ne 

during that period. -^mIv and acutely 

When first seen on this admission, the patient appeared chronica .y ‘ 
ill. He AA'as lethargic, but aa'us rational as to time and place. The lungs, 
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previous admission, were dear to ,aiisciiltatioii and pereussion. The lieart was 
normal. A positive Keniig vas elicited. 

Spinal taps performed on March 22 and March 20 showed the following: 


TOTM. 


C«>L101P\L 

CtUT 


3 22 51 200 iiioiuis. 22S iiic. ^ 2.5 int:. 9c 700 m;:. 97 

3 29 51 TOO monos. 224 me. 97 nic- 97 1704 mp. 97 Xcpat'ivc 111122.3.311 

The patient nin a downward cotirse throughout his 0 day hospital stay. On 
March 20. there wa.s evidence of a left hemiplegia, and on March 31. the patient 
expired. Consent for autopsy was not obtained. 

msevsstox 

The purpose of presenting thi.s ca.=e is to record the fact that the Donovan 
body may invade the internal genitals of the male. The lack of an autopsy makes 
' discus-don of the pathological ehaitges jrroducetl by this organism impossible. 

! The most probable cause of the meningitis may have been the tubercle bacillus. 
5 We are at a loss to accotmt for the part played by syphili,s and lymphopathia 
f venereum upon the centnil nervous .system of our patient. There i.« also the re¬ 
port of Thierfelder and Thierfclder-Thillotin which donovanosis caused a 
>, paralysis in 3 of their patients. 

■ With the demonstration of Donovania granulomatis in the spleen.^ liver,'- 
' ^ ovaries and tubes.' bone marrow.' bladder,'^ bony structures.'^ and in this case, 
the epididtTnis. donovanosis can no longer be thought of as a cutaneous disease. 
( ' but should be regarded as a .'systemic infection with lesions of the skin as a promi- 

! nent. and perhaps, early recognizable symptom. This view has been expressed 
prerdously.'^ It is strengthened by the demonstration by L^dord. Scott and 
I Johnson.'^' that donovanosis can cause arthritis, and by the report of Thier¬ 
felder and Thierfelder-Thillot,'” just referred to, that donovairosis may present 
sj-mptoms referrable to the central nervous system. The possible invasion of the 
internal organs by D. granulomatis must, therefore, be suspected whenever pa¬ 
tients with cutaneous donovanosis present stTnptoms and complaints referrable 
to other parts of the body. Verification of tltis suspicion may be difficult, and at 
times, impossible. This is particularly so in patients in whom the sr-mptoms in¬ 
volve organs inaccessible to biopsx-. In such cases, the diagnosis may be inferred 
from the presence of cutaneous donovanosis. and the exclusion of other possible 
diagnoses. Where biopst- is possible, the diagnosis may definitely be established 
upon the demonstration of the organism in Giemsa or Wright stained sections 
of the biopsied specimen. 

M. V. and Thierfelder-Thillot, M.; Arch. f. SchilTs-u. Tropea-Hyt^ 28- 

_ Rhinehard. W. J. and Bauer, J. T.; Am. J. Roentgenol. & R.adium Therapv, 57- 56e- 
o67. 1947. ' 

“L>dord. J. III.. Scott, R. B. and Johnson. R. VT.; .\in. S\-ph. Conor A- Yen FUs oh. 
nSS-610, 1944. ■ 'en. 

n-" B . Lyford, J. 111. and Johnson, E. W.: Bull. Johns Hopkins Hosp.. 74; 213- 
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The diagnosis in the present case AA’as complicated by the tuberculous infection. 
From the hematoxylin and eosin stain, the double infection Avas not apparent 
and AA'ould haA^e been missed if Giemsa stained preparation had not been made. 
Tuberculosis and donoA^anosis do not, of course, exclude each other, and cases of 
cutaneous donoA'^anosis in tuberculous patients haA’^e been reported.^^- ” In Anew 
of the apparent low Aumlence of D. granulomatis,®' it may be said that the 
tuberculous infection predisposed the tissue for inAmsion by this organism. 


SUMaURY 


In a patient exhibiting cutaneous donoA^anosis, DonoAmnia granulomatis rvas 
also demonstrated in the epididjonis. Dissemination of this organism into the 
internal organs should be considered in all patients AA’ith cutaneous donovanosis 
AA’ho shoAA" systemic s^nnptoms. 

We are indebted to Dr. Louis T. Wright, Director of the Department of Sur¬ 
gery, for permission to use the case records. We AAUsh to thank Mr. Clement A. 
Constan for his unstinted efforts in preparation of the photomicrographs, and 
Mrs. Esther Sax and Miss Anna Frankel for their co-operation in preparing the 
histologic slides. 


Kuhn: Charite-Annalen, 30:427-436,1906. . t j-ir a uno- 

“ Greenblatt, R. B., Dienst, R. B., Fund, E. R. and Torpin, R.: J.A.M.A., lU- 
1116, 1939. 
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mVllebiak duct remnants in the aiale 

VIN'CUNT MOORE and GERALD E. HOWE 

Congenital anomalies of the gcnito-iirinary tract, are among the most confus¬ 
ing problems facing tlie general practitioner and urologist. The developmental 
progressions and regres.sions in the genito-urinary S 3 '.stem ma3" distort onl 3 ’ a 
minute part or ma 3 ’ dcstro 3 ' the patient. Comprehension of genito-urinaiy 
embr 3 ’olog 3 ' usually insures correction of anomalies. jMisdiagnosis or misunder¬ 
standing leads to improper or disastrous surgical intervention. A paucit 3 " of 
reported cases ma 3 '' he a reflection on urologic diagnostic acumen. 

The misunderstanding originates in cursoiy student, instruction. Initial presen¬ 
tation in premedical n'ork or carh' medical curriculum b 3 ’ e.vcellent scientists 
untrained in clinical concepts, contributes greatl 3 ^ Later, failure 1)3’' clinicians 
to correlate pathoply'siologic s 3 ’mp(oms with embryologic deviations deepens 
the de(icienc 3 ’. 

The frequent urinary anomalies arc widely appreciated wliilc genital mal¬ 
formations leading to distention, destruction and disaster mn 3 ’^ be overlooked. 
The misunderstanding of the logical clinical course of genital deviations can be 
obviated b 3 ' discussion and publication of c.\perience. 

This paper will discuss three patients presenting disease secondaiy to per¬ 
sistent miillerian duct remnants. Pertinent embiyologic concepts, diagnostic 
and therapeutic methods are included. 

REVIEW OP TUB LITERATURE 

iMore than fort 3 "-fir'c articles in (he English and foreign literature pertaining 
to mtillerian duct remnants have been reviewed. vSince Englisch, in 1873, re¬ 
ported the first c 3 "stic miillerian duct remnants at autopS 3 '', there have been 
some thirty cases published. The earb’’ literature includes cases which modern 
roentgenological and surgical standards exclude. The 3 '’ were simple C 3 'sts of the 
prostate or seminal vesicles. Twelve cases have been proven since 1939, attesting 
to increased diagnostic awareness. Five of these were amenable to difficult surgi¬ 
cal excision. Three were diagnosed b 3 ' transurethral catheterization of the cyst 
through the verumontanum, and three b 3 '^ needle injection of the C 3 ’^stic mass. 
All 12 cases were palpable, eight suprapubically and four rectally. Sermn had 
suprapubic surgery and two had combined abdominoperineal excision. Three 
were catheterized transurethral^^ with permanent evacuation. 

EMBRYOLOGY 

Figure 1 illustrates the fundamental genito-urinary embryology. The fetus 
of ten to fourteen weeks has well developed male and female genital tubes. 
Ultimate sex determination causes one to go on to full development. In the 
female, the mullerian ducts become the tubes, uterus and cervix. In the male 
only the cranial end persists as the appendix testis, while the caudal portions 
fuse to form the prostatic utricle. 

Accepted for publication July 4, 1952. 
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Robert Moore, in 1937, presented a precise embryological study of 678 pros¬ 
tates. He proved in all the presence of an atrophic mullerian cord traversing tlie 
prostate and terminating near the verumontanum. Involution of the columnar 
epithelium of this tube occurred during the fourth decade. Subsequent prostatic 
hypertrophy did not affect the mullerian remnant. It is because of the intimate 
relationship to the prostate, vasa deferentia, bladder neck, seminal vesicles and 
rectum, that diagnosis of a dilated mullerian duct remnant is difficult and surgi¬ 
cal removal demands careful planning and expert execution. 

The mullerian duct remnant may persist in all or in part, as a tube, as a cyst, 
or possibly form a solid tumor. Its developmental relationships may cause its 
appearance at any point in the retroperitoneum, perineum or inguinal area. 
Depending on the presenting area, the tumor may simulate a mass of any organ 
or produce symptoms secondary to interference with function of the neighboring 
structures. Incision of fluctuant inguinal masses may cause urinary fistulas 

Mullerian •" 



Fig. 1. Schematic diagram of primary embryological structures of genito-urinaii sjs 
tom. 

through connection of the mullerian remnant to the bladder via the piostatic 
utricle. Case records below illustrate perineal, abdominal and urinary mam es 
tions. 

DIAGNOSIS 

Necessary diagnostic steps include history and physical examination, p > 
film of the abdomen, cysto-ui'ethrography, excretory urographjq 
retrograde pyelography, seminal vesiculography, aspiration and injec 
cyst, retrorectal air injection, sigmoidoscopy, barium enema, laioia orj 

nutioii. _ f Vi t 

The history'’ of mild, progressive, vesical neck obstruction o s or 
ending in acute retention may be helpful. Most of the patients aie in 
and fourth decades although patients ranging from to 7 without 

now known. Progressive abdominal distention with sexuul 

specific symptoms suggests mullerian duct remnant tnmoi. 'ei 11 5 
potentia are unimpaired. Plematuria and infection are seldom no e 
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Physii-al examination may >ho\v a cystic mass in tlie inguinal, perineal, supra¬ 
pubic or retroperitoneal space. Exact location is proven by careful urological 
examination. Plain films of the abdomen may reveal ."^oft tissue shadows. Cysto¬ 
urethrography shows the bladder neck distortion. E.xeretory urography indie.atcs 
displacement of the kidneys, ureters and bladder and selective renal function. 
Cystoscopy and retrograde pyelography, performed under spinal anesthesia, 
visualize the verumontauum and bladder neck. Catheterization of an orifice 
ou the verumontauum. other than the ejaculatory duet orifices, may permit 
injection of the duct leading to the cyst. Ejaculatory duct catheterization or 
bilateral seminal vesiculograms through .<crotal incisions will outline the vasa 
deferentia and nile out dilated seminal vesicles. 

Aspiration of the cyst suprapubically or perineally with injection of contrast 
medium permits accurate x-ray visualization. This deflation of the cyst, inciden- 



Fig 2 Case 1. .4. cysto-uretlirogram showing disiortion and displacement of vesical 
nec.< and urethra in perineal retroprostatic cyst. B, injected perineal cyst. 


tally, rvill relieve symptoms. Retrorectal air instillation, bariimi enema studies 
and sigmoidoscopy will give additional inforraaiion. 

Laboratory e.xamination of the characteristically chocolate brown colored 
fiuid shows no spermatozoa, parasites, or malignant cells. General biochemical 
studies may reveal nitrogen letention. 

C-XSE REPORTS 

Cost 1. C. F. (Avo. 19ti-590) a white man aged 75 years, was well until G months 
prior to admission when he suffered a perineal blow from a saddle honi. Sub¬ 
sequently. progressive urinary and bowel difficulty led to complete urinarv re¬ 
tention and the necessity for liquefaction of stool to correct obstipation. 

Pby-ieal examination revealed a uell nourished man, distressed bv a distended 
bladder. A tender, round, cystic mass, 10 cm. in diameter, was found displacing- 
the rectum to the right and obscuring the prostate (fig. 2, A). Under anesthesia"" 
the pro.-uate was found displaced anteriorly, upward and to the right. CvA^ 
urethroscopy and retrograde pyelograms were normal e.xcept for distortion of the 
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bladder neck. The cj-'st could not be catheterized transurethrally. Seminal 
vesiculograph}'^ was normal. Aspiration of 150 cc chocolate fluid and injection 
of radio-opaque material demonstrated the relationships to pelvic stnictures 
(fig- 2, B). With the C 3 ^st empty, the prostate and seminal vesicles were found in 
normal position. All obstructive rectal and urinar}’^ sj^ptoms were relieved bj' 
aspiration. Sigmoidoscopj’^ revealed normal rectal mucosa. The cyst refilled in 
5 daj'-s. 

Through a perineal incision, the c^^st was excised. Fim adherence to the caudal 
rectal wall pi’evented complete separation. A portion of the C 3 'st wall 1 by 2 
cm. was left in situ. Separation from the prostate and seminal vesicles was 
simple and complete. Firm i\'ouud closure with Penrose drainage resulted in a 
cleanl 3 ^ healed incision in 9 da 3 's. All preoperatii^e symptoms had been relieved 
without sacrifice of urinaiy oi' rectal control. Histological stud 3 " of the specimen 
revealed a papillaiy c 3 ’^stadenoma of ovarian type. Clinical observation for 18 
months found the patient in good health without s 3 Tnptoms but presenting a 
2 b 3 ’^ 3 cm. irregular, fibrous mass of unchanging character anterior to the rectum. 
Residual urine of 300 cc developed 21 months after surger 3 L Perineal biopsy of 
a now suspiciousl 3 '’ hard prostate shoived adenocarcinoma of the prostate. 
Transurethral resection of the prostate and the bladder neck extension was fol¬ 
lowed b}" orchiectomy and stilbesterol therap 3 L 

Case 2. A. W. (No. 186589), a 58 3 'ear old white man was first seen with ob¬ 
structive urinar}’^ s 3 Tnptoms of 3 months’ duration. Three years previously he 
had noted the painless, as 3 Tnptomatic development of a right lower quadrant 
mass. Physical examination showed a huge, C 3 '^stic mass filling the entire iigi 
lialf and left upper quadrant of the abdomen. It was movable, irregular, non¬ 
tender and shifted with respiration. Rectall 3 q the grade 1 enlarged, benign pros 
tate was displaced to the left. Rectal palpation of the mass showed no defini e 


prostatic connection. , ^ 

Urethrograph 3 '- showed the urethra displaced to the left. Excretory urograp } 
indicated prompt function of a mildl 3 ’’ dilated left kidne 3 ’^ (fig. 3, A). Ro icno^ 
function or outline rvas seen on the right. C 3 "stoscop 3 '^ revealed absence o 
right ureteral orifice and trigonal wing. Urethroscop 3 '^ revealed a 
but ejaculatory ducts and anomalous orifices could not be catheterize . 
left seminal vesiculogram was made but no right rms could be foun . 
dominal aspiration of the C 3 ''st 3 delded 5000 cc chocolate fluid, free o speima 
parasites and malignant cells. Injection of radio-opaque fluid 
described extended abdominal position (fig. 3, B). Ermcuation o t e 
lieved all s 3 Tnptoms, and at his demand, the patient was discharge . ecu ^ 
of the mass 47 da 3 '^s later led to transperitoneal and retroperitonea renm 
right kidne 3 r or right ureter was present. The caudal pole urethra, 

trigonal area but was detached easily without injury to the bla er 
Recover}’^ was prompt and complete without sacrifice of urinar} 
trol. Histological stud 3 " showed onl 3 ^ collagenous walls without epi i 
Case 3. Y. L. (No. O-5680A). A Cliinese man, now 26 years old, a 
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years suffered severe urinary tract infection. At IS years, albuminuria caused 
military rejection. Three years later he sufTcred several episodes of gross total 
hematuria. At 23 years, a flat film of the abdomen, made for epigastric complaints, 
revealed calcium opacities in the urinaiy bladder area although he had no urinaiy 



Fig 3 Case 2 .1, o\crotorv urogram showing prompt function of left kidney over 
shadowed by large abdominal mass. B, radio-opaque injection of cystic abdominal mass 



Fig 4 Case 3 .4, calcium opacities in true pelvis. B, cystogram showing susoieious rio-ht 
ureteral reflux v o " 


complaints. At 25 years, perineal tightness and discomfort developed. General 
and urologic physical examination was normal. 

Calcium opacities in the true peh-ic area nere again present on the plain film 
(fig. 4, .4). Cystograms suggested a right ureteral reflux (fig. 4, B). Excretory 
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urography showed a normal left kidney and ureter but no sign of pelvis or renal 
outline on the right. Cysto-urethroscopy showed papillary degeneration of the 
verumontanum with two slit-like ostia near the trigonal apex. No right trigonal 
wing or ureteral orifice was present. When catheters were inserted into these 
aberrant ostia, both entered a common dilated, retrovesical tube whose upper 
end extended retroperitoneally to the right renal fossa (fig. 5). A left seminal 
vesiculogram was normal but scrotal exploration revealed no right vas. 



Fig. 5. Case 3. Retiograde filling of patent light mullerian duct 



Fig. 6. Case 3. Calcium densities in persistent left mulleiian duct remn ^ 

Exploration of the right renal fossa through a flank incision letealecl 
tissue. The cranial two-thirds of the duct was dissected to the pc 
Through a lower right paramedian rectus incision, dissection ® ^fixation 
remnant was completed to its caudal end. Inflammatory and fi rou 
prevented clean separation from the trigone. The wall was rectal 

bladder and the vesical opening closed. In the operating room, com 
and pelvic palpation and x-rays revealed persistent calculi to t e 
midline (fig. 6). It was deemed wise to terminate the operative pioce 
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The postoperative course was turbulent. lie recovered completely but pjmria 
persisted. Cystoscopy revealed dcstniction of the vesical repair and a small 
epithelial-lined diverticulum. Xo source of prmria was found. It is the authors' 
opinion that the left miillcrian duct remnant contains the remaining calculi and 
that diligent observation will visualize its ostium in the posterior urethra. This 
is the source of the persistent pyuria. 

nisccssiON 

The first case illustrates a cystic miillcrian duct remnant with no deformity 
of the upper and complete obstruction of the lower urinary tract and rectum. 
The extraprostatic mass was easily e.xcised with excellent results. The papillarj' 
degeneration was of interest. The usual pathological change is that of a 
collagenous tube or cyst with or without epithelium varying from columnar to 
transitional and low grade inflamniatorx' changes. Papillarj' cystadenoma of 
ovarian type was reported first. 

The subsequent proven carcinoma of the prostate in the first patient raised 
the question of adenocarcinoma of the prostate being present in the completely 
extraprostatic mullerian duct remnant cyst. Study of microscopic sections of 
both specimens by a number of pathologists has not positively answered this 
question. 

The second and third patients showed congenital absence of the right side of 
the genito-urinary system. Neither patient had any right vas deferens, right 
trigonal tving, right ureteral orifice, right ureter or right kidney. The entire 
metanepliric development was absent. Instead, a dilated mullerian duct re¬ 
mained. The duct of the second patient ended in a cul-de-sac under the trigone 
and posterior urethra. .-Mthough closely contiguous, it was easih- separated and 
no clear comiection was demonstrated. The third patient had an even greater 
congenital defect in that both mullerian ducts persisted. The right was e.xcised. 
The caudal stump of the left miillerian duct is still present as evidenced by stones 
posterior to the bladder and outside the semuial vesicles, and persistent ptairia 
rvith no other source. The ostium of the left mullerian duct must enter the pos¬ 
terior urethra and \rill be found sooner or later. Thus is demonstrated the im¬ 
portance of considering mullerian duct renanauts when there is an aberrant 
ureteral orifice or seeming agenesis of the trigonal \ving, ureter or kidney. 

The perineal cyst is the second mullerian duct renanant to be reported con¬ 
taining a papiilar}- tumor. The second patient presented the largest such cyst 
on record; it contained 5000 cc of chocolate fluid. The three stones, measuring 
1 by 11 2 cm. each, in the duct of the third patient are the largest such concretions 
in the literature of these cysts. 

STTMALARY 

The cases of 3 patients with dilated mullerian duct remnants have been pre¬ 
sented. With a knowledge of the embrj-ologj- of the genito-urinaiy tract and an 
awareness of the possible existence of such defects, it was possible, by careful 
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examination and the use of the precise urological methods described, to make 
an accurate diagnosis. This, in turn, allowed prompt surgical treatment and 
cure. More widespread discussion of miillerian duct remnants, their s 3 'mptoms 
and signs, null lead to increased recognition and proper treatment. 
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A FIVE YEAE SURVEY OF TRAUMATIC 
UROGEXITAL EMERGENCIES 

GEZA SCHIXAGHL and GEORGE ?EWELE 

Fro'. F.c ircv.if I’r.ircrfit-j Colkcc OJ yifdicit.r ar.d City of Dciroil Ffccirinff Ho^pflol, 

Di'.roi!. Mich. 

Tile purpose of this paper is a statistical presentation of the traumatic uro¬ 
genital emergencies which have been admitted, during a 5 year period, from 
Januar}' 1, 1947 to December 31; 19.51. to the Receiving Hospital of the City 
of Detroit. 

During these 5 years, there have been a total of SS.171 admissions to the 
hospital of which patients 9.S01 or II per cent had some medical or surgical 
urogenital disease. Of these 9.S01 patients, 34G or 3.0 per cent were traumatic 
urogenital emergencies, making them about 0.4 per cent of the total hospital 
admissions. The seriousness of the injuries, of this group, necessitated their 
admission to the hospital, othenrise they would have been handled as ambulant 
patients through the out patient department. These latterhavenot been included 
in these statistics. 

The purpose of this paper is not to elaborate on the various methods of handling 
trauma of the urogenital tract, but there has been an elTon to treat these emergen¬ 
cies immediately and as far as possible to do so in one complete operation, insofar 
as conditions permit. The basic principles of their treatment have been as follows: 
Relief of shock. Mith adequate blood replacement; recognition and repair of all 
injuries to various systems involved: e.vtensive urinarr* drainage, often urth 
diversion of the urinarj'stream for the time necessan-, with co-operation, at once, 
irom the various surgical specialties involved. 

The advantages of the co-operation of teams from the various surgical special¬ 
ties are at once apparent. These patients have all been admitted to the general 
mrgerj' service fiist and immediately the other surgical specialties are called for 
diagnostic procedures and suigical assistance. The follouing statistics (tables 1. 
2. 3. 4. 5. 6) based on these 340 cases of urogenital emergencies, are submitted 
for evaluation. 

IVe note that traumatic urogenital emergencies are more prevalent between 
the age of 41-70 years in the white male, and between 21-50 in the colored 
males. In this age group, on the average, there are already many urogenital 
pathological changes. We may conclude, therefore, that they might be more 
vulnerable to any trauma to which they might be afilicted. 

We find that car accidents have been the cause in 31.7 per cent, directlv in¬ 
flicted traumas in 35 per cent, and accidently falling down in 26 per cent. There 
have been 51 persons 114.5 per cent) into.vicated. in car accidents 13 persons 
112 per cent i. We may assume then that alcoholism was not a main contributorv 
cause to these injuries. 

-As in 39.4 per cent of the traumatic urogenital emergencies, bone fractures have 
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Table 1. Number of hospital admissions 


YEAR 

TOrAL 

ADMISSIONS 

TO HOSPITAI. 

t 

PATIENTS WITH UROGENITAL 
MEDICAL OR SURGICAL 
DISEASE 

THOSE IV iTH UROGENITAL 
TRAUMATIC EMERGENCIES 

% OF total 
ADMISSIONS 

Number 

Per cent 

Number 

1 Per cent 

1 pathologies 

1947 

17,750 ; 

2,012 

11.3 

86 

4.22 

0.5 

1948 

17,275 

2,095 

12,1 

80 

3.09 

0.5 

1949 

17,093 

1,682 

9.8 

64 

I 3.8 

0.4 

1950 

18,152 

2,121 i 

11.7 

76 

' 3.58 

0.4 

1951 

17,901 

1,891 

10.6 

41 

t 2.16 

( 0.2 

Total . 

88,171 

9,801 

11.1 

346 

3.53 

0 4 


Table 2. Age and sex of patients with traumatic urogenital injuries 


ACE 

NLNLE 

female 

White 

Colored 

White 

Colored 

4 months to 10 j-ears 

10 

6 

2 

— 

11-20 years 

10 

16 

3 


21-30 years ^ 

18 

36 

0 

/ 

31-40 years 

10 

31 

5 

9 

41-50 years 

23 

, 

6 

9 

51-60 years 

1 26 

10 

5 ' 

3 

61-70 years 

38 

5 

7 

1 ^ 

71-80 years 

15 

1 - 

4 

1 

81-89 years 

5 


1 

__ 

Summarj' 

155 

121 

42 

28 

Per cent 

44.8 

35.1 

12.1 



80 

20 


Table 3. Causes of urogenital injuries _ _ 

j 

TOTAL 

PER CENT 

Car accidents ■ 

Falls 

Assaults 

Gunshot wounds 

Stabbings 

Burns 1 

Suicidal attempts i 

110 

90 1 

49 ! 

43 1 

28 

13 

13 1 

31 7 

26 

1 “ 

12 

‘ S.9 

3.7 

3 7 


'ifL the uroSGiiitt*^ 

been present, the teamwork of the orthopedic surgeon u 
surgeon is important. traumatic 

Table 5 shows that the most frequent emergencies, on accoun 
injuries, hat^e been those of the external genitalia, os penis an scro 
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contents. Aftevwaitls came, in decreasing numbers, the injuries of the kidneys, 
liladdei-, prostate, urethra and tiie ureters. 

The prostate was traumatized in 38 cases. We believe that the prostate may, as 
a result of adjacent or direct trauma, become edematous and hyperemic. Conse¬ 
quently, rve believe that some of the urinary retention, following a traumatic 
urogenital injury, may not be due, solely, to direct injury with blood clots in the 
bladder, etc., but often arc due to an already slightly enlarged and traumatized 
prostate with its accompanying edema and hyperemia. 


Tabi.v: 4. Syiiipltims and Jractiirc campliculions, nlhrr Ilian shock or pain 



1 tOTM. 1 

1 

^ VER CENT 

Hematuria 

131 

37.S 

Urinary rolention 

■11 

11.S 

Pelvic fraeUires i 

43 

12.4 

Femur (neck) fractures i 

21 

G 

Multiple fractures 1 

73 ' 

1 21 


o. Survey nccordiny to individual organs affccicd 


ORG\SS 

1 ^ 
1 ADMISSIONS j 

TBAUM-UIC INJURIES | 

A\ ER.\CE 

9c \EVRI.Y 

j SVear 

I period 

Per cenv 
o! total 

5 ytar 
period 

Per cent 
of total 1 

Kidney 

' 2,411 

24 5 

09 

4.1 j 

20 

4.0 

Ureter 

1 1)50 

0.7 

22 

2,3 

4 4 

2.0 

Bladder 

1,874 

10.1 

74 

3 9 ! 

15 

4.5 

Urethra 

1 1,108 

11.9 

33 

2 8 ^ 

G 6 

2.9 

Testis 

' 284 

2 8 i 

11 

4.5 

3.5 

5.7 

Epididymis 

1 294 

2 9 1 

9 

3 

2 

3 

Tunica vaginalis 

125 

1 1.2 

0 

4 8 

1 2 

2.3 

Scrotum 

' 128 ! 

i 13 

27 

2 1 

5.4 

9.9 

Vas deferens 

1 225 

2.3 

— 

[ — 

1 — 

— 

Spermatic cord 

1 60 

0 6 

1 

3 

5 

0 4 

2 4 

Seminal vesicles 

1 35 

0 4 

— 

— 

_ 

—. 

Prostate 

1,700 

17.4 

38 

2 2 

7.4 

2 

Penis 

541 

5 5 

24 

4.4 

5. 

4,5 


COMMENT 

We must always bear in mind, that in traumatic urogenital injuries, the uro¬ 
genital damages are only a part of the clinical picture, often a small part of the 
whole problem. In the majority of cases, other types of injuries are present such 
as multiple fractures, injuries of the liver, spleen, intestines, adynamic ileus 
subdural hematomas and cerebral concussions, etc., etc. 

It is a known fact that 5 to 7 per cent of urogenital injuries should be expected 
m abdominal injuries; and in thoraco-abdominal injuries, 10 per cent of them 
should be expected. Consequently, in any case, when there is a suspicion of 
combined injuries, exploration with a combined surgical team is indicated. 
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Table 6. 

Urogenital injuries and 

operative mortality 

Kidney: 99 cases; 11 died (or 11 per cent) 


a) Contusions 

71 cases 

4 died 

5.6 per cent 

b) Ruptures 

28 cases 

7 died 

25 per cent 

c) Surgicall 3 r treated 

28 cases 

5 died 

17.8 per cent 

(Repair 

19 cases 

4 

21 per cent) 

(Nephrectomj' 

9 cases 

1 

11 per cent) 


The fatalities were the following: 


NUitBER 

INITIALS 

AGE, RACE, SEX 

CAUSE OF INJURY 

FINDINGS AND OPERATION 

. DIED 

Surgical 

Urogenital 






Days 

47: 17,167 

25, white. 

Gunshot 

Transverse colon 

Cortical rupture. 

1st 

H. M. 

male 


perforation; 

right kidney; 





left hemato- 

retroperitoneal 





thorax 

hematoma; 






kidnej' suture 


47: 11,492 

23, Negro, 

Gunshot, left 

Fracture, left 

Craterlike defect 

5th 

F. J. 

male 

a.xillar line 

9th rib, splen- 

in left kidney; 



1 


ectomj'; colos- 

retroperitoneal 





tomy 

hematoma; 






nephrectomy, 






left 


49: 6,173 

30 Negro, 

Shot by wife 

8 ileum perfora- 

Laceration, lower 

1st 

J. K. 

male 


tions; dia- 

pole, lelt kid- 





phragmatic 

ney; kidney 





hernia 

suture 


50: 4,140 

35, Negro, 

Gunshot 

Perforation liver 

Perforation, right 

■itb 

F. IV. 

male 


and left femo- 

kidney; kidney 





ral arterv 

suture 


51: 8,886 

39, Negro, 

Beaten up 

Fracture of left 

Laceration, su- 

4tn 


male 


10th rib; splen- 

perior pole. 





ectomjs resec- 

left; kidney 





tion of 35 cm. 

suture 





jejunum 

___— 

—- 


2. Ureter: 22 cases; 1 died (or 4.5 per cent) 


50: 11,765 

A. M. 

44, Negro, 
male 

Gunshot 

i 

Perforation sup. 
mesenteric ves¬ 
sels; cecum 
wound 

Laceration right 
ureter; retro¬ 
peritoneal 1 

hematoma | 

1st 

3. Bladder: 

74 cases 






a) Rupture 20 cases 

b) Perforation 10 cases 13 died (43 per cent) 

c) Contusions 44 cases 19 died ( 41 .8 per cent) _ jj,junps 

The bladder findings in this group were only incidental, accompanCng ser' 

of other organs. 

4. Urethra: 33 cases; 9 died. (27 per cent) 

a) Rupture 7 cases 

b) Laceration 26 cases 
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Tabix 6. Continued 

5. Spinal injuries cord bladder; 10 cases; 2 died (20 [jer cent) 

From the 117 patients, who conijtriscd the groups 3. -4 and 5. cystostoniy was performed 31 
times wirh a mortality of 15 for 12 per cent) (respectively dS.3 per cent). 


Fatalities were the follo'ving: 




N-riirER 

ACE, ILVCr, sex 

CAl SKOr I.VJl'RV 

riNDiN'CS AVP OrtPVTICN 

Scrjjca! Urogenital 

DIED 






Diivs 

47; 13.071 

A. IV. 

45. male 
white 

Car accident 

Fnicture of ; 

Bilat. 7tb, 12tb 
ribs; right hip. 
tibia, fibula 

Rupture of 
bladder 

2nd 

47; S.4SS 

G. H. 

30, white 
male 

Hit by truck 

Left ascend and 
descend pubic 
bone fracture; 

, separation of 
s.vmphysis pubis 

Rupture of 
bladder 

1 

Tib 

4S: 7.S7o 

10. Xegro. 

24 hours ago 

Peritonitis; sig- 

Rupture of 

2nd 

E. H. 

male 

bic.vcle handle 

penetrated 

rectum 

moid colostom.v. 

bladder 


4S: 14,550 
R. D. 

40. Xegro. 
male 

Shot in back 

Paralysis below 
first lumbar 
vert.; trans¬ 
verse myelitis 

Cord bladder; 
peri-urethral, I 
scrotal, perino.al 
abscess 

223 

4S: 16.13S 
T. >f. 

4S, white 
male 

Struck by car 

Fracture of: 

Comp, left 
tibia; commuu. 
pelvis 

Lacerated bladderj 

i 

1st 

4S: 140 

I. IV. 

75, white 
male 

.\uto accident 

Fracture of; 

Pelvis, multiple 
ribs, tibia, 
fibula 

Rupture of J 

urethra 

2nd 

49;2,927 

08, Wliite 

Struck by 

Fracture of pel- 

Rupture of 

5th 

M. K. 

female 

streetcar 

vis, left femur; 
subdural hema¬ 
toma; trephine 

bladder 

1 

i 

i 


49: 3,9S2 

S. C. 

62. u'hite 
male 

Run over by 
train 

Fracture of pelvis 

Laceration of 
bladder ! 

17th 

49; S.692 

S. L. 

4. white 
female 

Hit by truck 

Fracture of both 
pelvic rami; 
left diaphrag¬ 
matic hernia 

Rupture of 1 

bladder ' 

1 

i 

i 

1st 

49:9.3S6 
IV. P. 

36. Negro, 
male 

Shot 

Perforation of 
small bowels 
and cecum, 20 
times. Liver 
laceration. 

Bladder perfora- j 
tion 

I 

1 

Ist 

50: 17.860 
J. CH. 

75. white 
male 

Hit by car 

Fracture of right 
tibia. 

Bladder rupture; ’ 
urinan.' e.vtra- \ 
vasation; peri- ! 
tonitis. 1 

5th 
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Table 6. Continued 


NUMBER 

INITIALS 

AGE, RACE, SEX 

CAUSE OF INJURY 

FINDINGS AND OPERATION 1 

DIED 

Surgical 

Urogenital 






Days 

50: 11,061 

44, ivhite 

Hit bj^ car 

Fracture of both 

Rupture of blad- 

4th 

D. C. 

male 


pelvic rami 

der and urethra 





ulna; ruptured 






diaphragm., 






thoracotomy 



50:16,788 

68, white 

Auto accident 

Skull fracture 

Rupture of dome 

1st 

F. S. 

male 



of bladder 


50: 4,979 

60, white 

Fell from 3rd 

Fracture of: 

Bladder rupture 

3rd 

R. D. 

male 

floor; alcoholic 

Vertex; mul- 




1 


tiple ribs 



51: 330 

42. Negro 

Shot 

7 cm. jejunal re- 

Bladder perfora- 

1st 

L. S. 

male 


section; tho- 

tion 


i 



ractomy 




6. External genitalia: 51 cases; 3 died (5.8 per cent) 


47:11,200 

43, Negro, 

Burned 

3rd degree burn 


4th 

s. s. 

male 


on penis and 






scrotum 



48:13,295 

61, white 

Car accident 

Fracture of left 


3rd 

J. E. 

male 


femur; ulcer- 






ated, penis 






scrotum. 



49: 15,307 

49, Negro, 

Set fire with 

3rd degree burn 

1 


L. M. 

male 

gasoline on 

of lower ab- 





genitalia 

domen, penis. 






scrotum. 


— 


As a traumatized kidney has great capacity to repair, we treated 
the kidneys mostly conservatively, under a watchful observation, an , 
the 71 patients with contusions of the kidneys, as a part picture o 
more serious associated injuries, thirty-eight (53.5 percent) die , ® 
that the cause of this sad picture was not the kidney contusion i se . 

Injuries, which resulted in disrupting the continuity o t e pen 
about 12.4 per cent, mostly through damages of the lower a or 

tocks, thighs and perineum, have been usually connected wi P of 

rupture of the urinary bladder. In these cases, because o god its 

antibiotics, we must be even more suspicious of urinary ex 
dire consequence: perivesical and retroperitoneal cellulitis oi ° jo the 

The seriousness of the associated injuries shows that the moi a y ^ 
above groups, was very high. It will be noted, "ourred within 

the injuries to other tracts were serious and extensive. Uea supportive 

the first 48 hours, in spite of copious blood transfusions and ® uri- 

measures, in 43.1 per cent of these patients in whom some con 
nary bladder wall was only incidentally diagnosed. 
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Perivesical, retroperitoneal and ischiorectal extravasations verc found in the 
injuries of the membraneous or prostatic urethra, whereas extravasation of the 
scrotum, penis, perineum and lower abdomen appeared mostly in urethral injuries 
below the urogenital diaphragm. In this group, the mortality rate was 27 per cent. 
The primary cause of the 5.S jAer cent mortality rate in those with injuries of the 
external genitalia was the seriousness of injuries in other organs, as we treated 
them conservatively with hemostasis, tissue conservation and dd'bridcmcnt. 
Rarely was direct surgery to these organs used. 

SU.MAIARA' 

Three hundred and forty-six traumatic urogenital emergencies have been 
analyzed, from 88,171 patients admitted to the Receiving Hospital, City of 
Detroit, during the 5 year period from January 1, 1947 to December 31, 1951. 

The urogenital postoperative mortality of 340 traumatic urogenital injuries 
has been 24 (0.9 per cent). 

.•\.s the traumatic urogenital injuries, in most cases, show only a partial 
picture of the inflicted damages, in handling them teamwork of the different 
surgical specialties is necessary. In this group, the mortality was 54 (10.7 per 
cent). 

It is pointed out that the clinical picture of a traumatic urogenital injury ma}' 
be influenced by prc-e.xisting urogenital disease. 

The role of a traumatized prostate is emphasized in urinary retention follon-ing 
an injury. 

.\lthough the automobile is a large factor in tlie production of these traumatic 
urogenital injuries (31.7 per cent), it was closely followed, as a causative factor in 
our series, bj' falling down, as from a ladder or off a building, etc. (2G per cent). 
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PRELIMINARY REPORT ON THE LOWERING OF PROTHROMBIN 

BY GANTRISIN 

SAMUEL SILBERG, CYRIL BRUNO, SOLOMON KEESAL 
AND SILVIO MICELI 

From the Department of Urology, Philadelphia General Hospital, Philadelphia, Pa. 

The drug Gantrisin has been used extensively and effectively by most 
urologists in treating infections of the genito-urinary tract and by men in other 
fields of medicine when a sulfonamide drug is indicated. 

The urology department of the Philadelphia General Hospital first used this 
drug experimentally in 1947, and it is from this work that Haines and Miceli' 
reported on their encouraging results in the management of Proteus infections 
of the urinary tract. Later in 1949 AIcCrea and Schneeberg- reported on the 
effectiveness of this dmg in many other infections of the genito-urinary tract. 
Carroll, Allen, and Plynn^ noted the usefulness of Gantrisin against infections of 
Proteus, Escherichia coli, and Alcaligenes; and they advised the use of a dose of 
2 gm. orally every 6 hours. They noted absence of local or systemic reactions 
and stated that the concentrated use of alkali and forced fluids was not necessary. 

Gale"* reported the presence of petechial hemorrhages with the use of Gantrisin. 
In his patient petechiae developed of pin point size to 1 cm. in diameter, follow¬ 
ing the use of Gantrisin for cystitis. 

The prolongation of prothrombin time with patients on sulfonamide therapy 
was noted by Kapnick and Stewart® in 1942, when they measured the prothrom¬ 
bin in 68 patients who received sulfonamide therapy. They found that 21 per 
cent showed a significant decrease in the prothrombin level during chemotherapy. 
Studies carried out by Seeler, Muckett, Graessle, and Silber® showed the e ec 
of sulfaquinoxaline on the prothrombin in rats. Determination of the prothiom 
bin time in these animals showed that a single massive dose of sulfaquinoxa me 
caused a prompt and marked drop in prothrombin levels which in the niajon y 
of the rats reached a low level in about 24 hours after a single dose and was ac ■ 
to normal in 48 hours. They also noted that when vitamin K was given 
taneously with sulfaquinoxaline, the development of hypoprothrombinemia^a^ 
prevented and if given when hypoprothrombinemia ivas estabhshe i 
cause prompt recovery. 


CASE REPORTS 

The following are 5 cases of patients wdth hemorrhage or 
encies due to prolongation of blood prothi’ombin time with the etio ogm a 
thought to be Gantrisin. 


Accepted for publication June 4, 1952. „ _ 
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Case 1. A 09 year old white woman was admitted to the Philadelphia General 
Hospital on July 15, 1951 with complaint of pamful urination, weakness and pain 
in both upper abdominal cpiadrantsof 2 months’ duration. Phj’sical examination 
on admission revealed that the patient was dehydrated and lethargic. A mass 
was palpated in both the right and left upper quadrants. Laboratory studies: 
Hemoglobin 10.5 gm. per cent, white blood cells, 11,750; sugar, 114; blood urea 
nitrogen, 95; CO.., 29 vol. per cent; chlorides, G44; urmalysis, white blood cells, 
30-35 per high power field, and protein (senim), 5.7 gm. 

The patient was given parenteral fluids on admission and impro\’ed within 
48 hours. On July 19, laboratory studies showed the following: blood urea nitro¬ 
gen, 48; CO., 38 vol. per cent hemoglobin, 9.6 gm. per cent; white blood cells 
5,900; prothrombin, 98 per cent; ceph. Hoc., 4 plus; thj'mol floe.—0; thymol 
turbidity, 1.5; and BSP retentioi\, 23 per cent. 

.4 diagnosis of massi^•e jjyohydronephrosis of the right kidner" with Pseudo¬ 
monas aerogenes and Coli aerogenes was made. The patient was started on 
Gantrisin on July 29. August 10, a right nephrectoiu}’’ was done, and postopera- 
tively the patient was started on streptomycin and penicillin. The patient did 
well until August 20, ten days postoperative, when she started to bleed from 
her wound. It was thought that a vessel at the operative site had niptured. 
The patient was being prepared for surger 3 ’ when it was noted that she had 
other ecchjTirotic areas over her bodj'. Within 12 hours the patient began to 
bleed from her nose, vagina, mouth and urethra. At this time a blood dj'serasia 
was suspected. The prothrombin time was less than 5 per cent of normal; plate¬ 
let count, 206,000; bleeding time, 1 minute; clottmg time, 9 minutes; hemoglobin 
6.8 gm. per cent; blood urea nitrogen, 92 gm. The operation was canceled and 
all medications were discontinued at this time. IHassive doses of xdtamin K 
(75 mg. 2.4 hours) and blood transfusions rvere given. The prothrombin time 
gradualh' returned to normal; August 21, 22 per cent; August 22, 40 per cent; 
August 27, 85 per cent. The blood urea nitrogen likeudse dropped to normal 
nithin 4 da.vs. On August 27 a series of liver function tests showed the follonmg: 
BSP retention, 16 per cent; ceph. floe., 0; thjmol floe., 0; thjmol turbidity, 
3.6 u.; total cholesterol, 137 uuth 57 per cent esters. August 31, the prothrombin 
time was 98 per cent of normal. 

This patient continued to do well and was discharged to the urologj’^ clinic 
for follow-up stud}'. The patient received 108 gm. Gantrisin (1 gm. q.i.d.). 

Case 2. A 65 year old wliite man was admitted to the Surgical Ser^-ice of the 
Philadelphia General Hospital on June 29,1951. The patient gave a 3 da}' histoiy 
of crampy abdominal pain and constipation. Physical examination revealed 
tenderness and rigidity in both lower quadrants, most marked on the right 
side. The white blood cell count upon admission was 18,000 with 97 per cent 
pohmorphonuclears. Blood urea nitrogen was 54 mg. A diagnosis of acute 
appendicitis was made and an operation perfoimed that night. The patient 
was found to have a large and inflamed right kidney, with the appendix bound 
do\ra with dense adhesions. Postoperatively the patient was transferred to the 
urological service. 
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On July 3, the blood urea nitrogen Avas 112 mg.; urinalysis showed a specific 
graAdty of 1.009; albumin, 2 plus; p^mria and hematuria; CO2 , 27 a^oI. per cent. 
A flat film of the abdomen shoAA’-ed nephrolithiasis of the left kidney and en¬ 
larged kidney shadoAA’s bilaterally. At this time the patient Avas started on Gantri- 
sin and penicillin. The patient AA'as also placed on catheter drainage and the blood 
urea nitrogen returned to normal b3^ Jul3’-18; blood urea nitrogen, 18 mg. E.xcre- 
tory urography and retrograde pyelography confirmed the diagnosis of marked 
bilateral h3''dronephrosis Avith tAAm large calculi in the left renal pelvis. Urine 
cultures revealed bilateral infection Avith Pseudomonas and Proteus. On July 31 
a plastic repair of the left renal pelvis Avas done and the stones remoA^ed. A neph¬ 
rostomy AAms performed at the same time on the left side to insure drainage. 
The patient did very Avell postoperatiA''el3'- AA-ith good drainage from the neph¬ 
rostomy. 

On August 21, the patient had gross hematuria, Avhich AA'as found to be com¬ 
ing from both the nephrostom3'’ tube and the bladder. On August 22 the pa¬ 
tient had a nose bleed and al io profuse bleeding from small cuts sustained Avhile 
shaving. Prothrombin time determined at this time AA'as 7 per cent. Further 
studies at the time of bleeding shoAA'ed the folloAA'ing: Hemoglobin 9.6 gm. per 
cent; total protein, 7.1 gm/100 AA'ith an A/G ratio of 4.9/2.2; bilirubin, 0; 
ceph. floe., 0; 01300101 floe., 0; thymol turbidity, 0.7u; and PSP retention of 4 
per cent in 30 minutes. The Gantrisin AA'as discontinued and the patient Avas 
giA'en A'itamin K (75 mg. b.i.d. for 5 da3's). On August 31, the prothrombin leA'el 
AA'as 49 per cent; on September 4, the prothrombin AA'as 55 per cent. FolloiAing 
the discontinuation of Gantrisin the patient had no other episodes of bleeding. 


This patient receiA'ed a total of 266 gm. of Gantrisin. 

Case S. A 74 year old AA'hite man AA'as admitted Avith a 3 months’ history 0 
d 3 'suria, nocturia, frequency, dribbling, and difficulty starting his stream. Ac 
mission ph3'sical rcA'ealed a aa'cII deA'eloped, aa'cII nourished elderl}' AA'hite man 
in no acute distress. PositiA'e findings included: blood pressure 262/146, coaise 
rales posteriorly of both lung bases, liA'er palpable 3 cm. beloAV the costal maignq 
prostate enlarged tAvo times normal, stony hard in consistenc}', and ^ ^ 
pitting edema of the ankles. The diagnosis on admission AA'as HCVD aai 1 
compensation, and carcinoma of the prostate. Laborator 3 ' studies me u e 
blood urea nitrogen 8 mg. total protein, 6.7 gm.; CO 2 , 53 a'oI. per cent, c 1 ’ 

574 mg.; hemoglobin 14.9 gm. per cent; AA'hite blood cells 5,800, uiina }sis 1 

tiA'e except for 10-15 red blood cells. • • r d mcr- 

The patient AA'as placed on catheter drainage and receiA'ed digita is an 
curial diuretics. On NoA'ember 4, the patient AA'as started on Gantusm 


On NoA'ember 9, the patient had a retropubic prostatectomy an 
the procedure Avell. A Avound infection deA'eloped and the patient nas 
on terram 3 'icin (500 mg. q. 6 hours for 5 da 3 's). On November 14, stu les 
the folloAA'ing: Prothrombin time AA'as 49 per cent; bleeding was 

and 15 seconds; clotting time, 4 minutes and 25 seconds; ® ® 
reported as plentiful, and hemoglobin 12.6 gm. per cent. Tie pa 1 
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showing clinical improvement, when on Xovemher 23 a licmorrliage occurred 
from the nose and moutli. The patient then began to vomit copious amounts 
of blood. At this time the prothrombin was reported as 7 per cent of normal. 
The patient was given whole blood and vitamin K. The patient went progre.s- 
si\'ely down hill and e.vpired on Xovember 23. 

This patient received 120 gm. of Gantrisin. 

Case 4- An SI year old white woman was admitted to the Philadelphia 
General Hospital on Xovember S, with the complaint of bilateral pain over 
both costo\'ertebral angle.=. She was seen by her local physician who pre.scribed 
some small white pills to he taken 3 times daily. Her condition became worse 
and she became fcveri.‘-'h and weak, and thus required hospitalization. On ad¬ 
mission there was no history of hematuria, frequency, or uigcncy. Physical 
examination at this time revealed a well developed, well nourished senile woman 
who appeared to.xic. The patient had marked bilateral costovertebral angle 
tenderness. The diagnosis on admis.sion was bilateral pyelonephritis, arterio¬ 
sclerotic heart disease, and pleuritis of the right base. 

Laboratory studies on admission showed: Blood urea nitrogen, 7 mg.; hemo¬ 
globin, 12.6 gm. per cent; white blood cells, 6,-100; urinalysis, 3 plus albumin, 
8-10 white blood cells; 2-3 epithelial cells, and a few within 24 hours. 

On X'ovember 17, gross hematuria dex-eloped. At this time the prothrombin 
time was reported at 19 per cent of normal. Additional laboratory studies 
showed: Blood urea nitrogen 34 mg.; CO;, 37 vol. per cent; chlorides, 568 mg. 
hemoglobin, 10.4 gm. per cent; platelet count, 134,000: bleeding time, 1 minute; 
and clotting time, 3 minutes .5.5 seconds. The Gantrisin was discontinued and 
the patient was started on \-ilamin K (2.5 mg. o.d.). On X’ovember 21, the 
prothrombin time returned to 43 per cent of nonnal and the hemoglobui was 
12.8 gm. per cent. The patient’s temperature started to rise and she went pro¬ 
gressively domihill. She e.xpired on X’ovember 24. 

The patient receix-ed a total of 88 gm. of Gantrisin over a ten day period. 

Case o. A 74 year old white man was admitted to the Urologic Service of the 
Philadelphia General Hospital on .\ugust 20 nnth the chief complaint of back 
pain and urinarj' retention. The patient gax'e a liistoiy of fi’equency and nocturia 
5 months before admission, with no historj' of hematuria, px-uria, or dysuria. 
Physical examination revealed an elderly xxhite man, xxdth relatix-elj* good health. 
The diagnosis on admission xx-as benign prostate hypertrophj' X'ersus carcinoma 
of the prostate, and cardiox’ascular disease. 

On admission the following studies rex-ealed: Hemoglobin 15.7 gm. per cent; 
blood urea nitrogen 16 mg.; urinalx-sis, slight px-uria, xx'liite blood cells 11,000- 
and acid phosphatase 1.05. 

On admission the patient xx-as started on Gantrisin (2 gm. 4 times daily) 
On October 20 the prothrombin time was reported as 16 per cent of nonnal 
although the patient had no hemorrhages or hemorrhagic tendencies. Because 
of the prexnous experiences xxnth Gantrisin and associated hemorrhagic episodes 
the Gantrisin was discontinued. On October 25 the prothrombin xvas reported 
as 34 per cent of nonnal. On October 31 the protlu-ombin time xx-as 79 per cent 
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of normal. On November 3 the prothrombin time was reported as 100 per cent 
of normal. This patient did not receive any vitamin K or other medication 
folloB'ing the discontinuation of gantrisin. 

This patient received 296 gm. of Gantrisin. 

DISCUSSION 

The possibility that Gantrisin was the cause of massive hemorrhage due to 
prolongation of prothrombin time first came to light when the patients in 
cases 1, 2, 3, and 4 were more closely investigated. Because of the inability to 
find a blood dyscrasia in these patients, we considered the possibilit}'^ of a drug 
toxicit}'’ and the only drug that these patients received over a prolonged period 
of time, was Gantrisin. In all 4 cases, we noted a consistent finding of a lowered 
pi’othrombin ivith normal bleeding and clotting time and evidence of hemor¬ 
rhagic tendencies. 

Case 1 was the first patient who ivas investigated. This patient had a normal 
prothrombin v'hich went doivn to 5 per cent 10 day'^s postoperatively. This 
patient ivas on Gantrisin 22 days and received 108 gm. of this drug. Her pro¬ 
thrombin returned to normal in about 11 days after Gantrisin was discontinued 
and Autamin K was started. This patient showed evidence of liver damage on 
admission but when prothrombin liad returned to normal (after Gantrisin was 
discontinued), there was no evidence of liver damage. This patient did not 
exhibit anj'’ evidence of agranulocytosis or other blood dyscrasia. A case o 
agranulocytosis was reported by Hagerman and Pranzblau^ in a patient receiving 
Gantrisin. The first case we reported led us to investigate further the possibility 
of Gantrisin as the toxic agent in cases of hemorrhage with prolonged protlnom 
bin time. 

Case 2 presents a patient udio had hemorrhages in the genito-urinaiy tiac , 
nasopharynx and from skin cuts sustained while shaving. This patient respon e 
to vitamin K therapy and the discontinuation of Gantrisin. The piothiom )Ui 
returned 55 per cent of normal in 14 days. This patient received 2G6 gm. o 
Gantrisin over a IH month period. This patient did not exhibit any evi eiico o 

liver damage by laboratory methods. ■ i f 20 

Case 3 is that of a man who received 120 gm. of Gantrisin over a peno o 
days when massive hemorrhages developed with a prothrombin time o 
cent of normal. This patient did not respond to therapy and expiied. 

Case 4 also presents a patient who had hematuria v'ith a P™*” 
of 19 per cent of normal after receiving Gantrisin 10 days. Hei pio 
returned to 43 per cent of normal but she expired due to cardiovascu ai 

Case 5 represents a patient whose prothrombin was dowm to 16 pei c 
normal after receiving Gantrisin for 2 months. This patients 
turned to 100 per cent of normal in 14 days after Gantrisin v as isco^ 

This patient did not receive vitamin K after Gantrisin was discon ju 

In an attempt to prove that Gantrisin was the drug causing 
the previous cases, several patients ivere closely followed i P' 

I Hagerman, D. and Franzblau, S. A.: J. A. M. A., 147: 1657,1951. 
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liver function tests, blood profile and urinaiy studies. This studj" further sub¬ 
stantiates the finding of lowered prothrombin with the use of Gantrisin and 
shows that if this drug is gi\’en over a prolonged period of time almost ever 3 ' 
patient will have a prolongation of prothrombin time. 

SmiYURY 

Five cases ha^’e been presented in a preliminary report to show the effect of 
Gantrisin on the blood prothrombin. Four other cases were studied to further 
substantiate the evidence that Gantrisin will lower the blood prothrombin, if it 
is given over a prolonged period of time. The mechanism of the action is not 
knomi and further clinical and experimental work will be necessaiy to sub¬ 
stantiate the possibility of liver to.xicitj'. Although sterilization of the gastro- 
hitestinal tract with the suppression of prothrombin production is the suspected 
mechanism, liver damage cannot be excluded. 

AYe believe that Gantrisin should not be given over prolonged periods of time, 
without closelj' following the patient’s blood prothrombin. AA’e believe that 
this drug can safely be used over short periods of time (5-10 daj’s) without 
experiencing any of the hemorrhagic tendenc 3 ' that we have noted. 
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EXPERIENCE WITH GANTRISIN AS A PROPHYLACTIC MEASURE 
IN RHEUMATIC FEVER, WITH SPECIAL REFERENCE TO THE 
ABILITY OF CHILDREN TO TOLERATE THE DRUG 0IT)R A PRO¬ 
LONGED PERIOD 

CHESTER M. KURTZ 

From the Department of Clinical Medicine, University of TITsconsfn School of Medicine, 

Madison, lUts. 

The numerous publications on the use of Gantrisin in Urology have dealt 
mainly with the effects of short term therapy. This report on the experience ob¬ 
tained during prolonged Gantrisin therapy in the prophylaxis of rheumatic 
fever provides data relating to the toxic effects resulting from the administration 
of Gantrisin over an extended period of time. 

It is now a well-established fact that the sulfonamides are highly effective in 
preventing recurrent rheumatic fever in susceptible children. As a prophjdactic 
measure these drugs are commonly given in small to moderate doses daily with¬ 
out intermission over a period of several years. A few of the sulfonamides have 
been found more suitable than others and Gantrisin has been reported as being 
well adapted to this purpose.* During the past 3 3 ’’ears the author has had the 
opportunity of observing closely a group of fourteen children who were receiving 
Gantrisin prophjdacticallj’’ and the object of this communication is to report on 
the abilit}'' of these children to tolerate the drug over a prolonged period. 


MATERIAL STUDIED 

A total of 10 boys and 4 girls all of whom were convalescing from rheumatic 
fever were studied. With the exception of one boy of 4M i^ears, all of the chikhen 
were between the ages of seven and fourteen. The duration of treatment vane 
from 3 months to 3 years and the total experience represented approximate} 
thirty-seimn patient seasons.* . 

The majority of these children were patients in a commlsecent home an ic 
remainder were under treatment in their own or foster homes. Gantrisin nas 
started as the rheumatic fever entered the quiescent stage and, with 
ceptions, has been continued to the present time. Complete blood counts 
taken and the Gantrisin blood level was determined at weekly inteivals or^^^^ 
first three weeks of treatment, once eveiy two weeks for the next fev 
and then e^mry one to three months whenever the child was seen at t le ° ^ 
up clinic. Routine urinalyses were made at frequent intervals and these a ' 
included a search for sulfonamide ciystals in the sediment. 
terminations were made on nine patients who took the drug over a con 
period of time. 


RESULTS 

The results of this study are presented in table 1. The aAmiage duiat^^_^ ^^ 
treatment was 22.4 months. The daily dose of Gantrisin requiie to mai 

1 Bundy, W. E., McCue, C. M. and Porter, R. R. J. Pediatrics, 320, 1952^V 1 .veer- 
* A “patient season” is the equivalent of one patient taking the tre 
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blood level of at least 2 mg. per 100 cc ranged from 0.75 to 2.0 gm. per da}' with 
an average daily dose of 1.4 gm. The average blood le\'el for each indi\'idual 
child while under treatment ranged from 2.1 to 4.4 mg. per 100 cc with an average 
of 3.1 mg. per 100 cc for the group. 

In no instance did a significant degree of anemia develop. The hemoglobin 
leadings ranged between 10.8 and 10.0 gm. and were entirely comparable to 
those of other .similar patients not receiving Gantrisin. There was no instance of 
leukopenia and the total white counts varied for the most part between 4,300 
and 14,100. In one patient the leukocyte count dropped temporarily to 3,100 
but at the same time the dilTerential was entirely normal. In no case did the 
total granulocytes (neutrophils, eosinophils, and basophils) drop below 27 and 
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the average for each child ranged from 38 to 61 which is normal for children in 
this age group. 

Prothrombin determinations were made on most of the patients who had been 
taking the drug for a year or more and in none of these did the prothrombin time 
deviate from the normal. The Quick method was used and all of the 9 children 
on vhom this determination was made showed a prothrombin time of 100 per 
cent. 

Every child was given a physical examination twice weekly while under ob- 
sen'ation in the convalescent home and after discharge was e.xamined in the 
follow-up clinic at intervals of one to three months. iSfo patient complained of 
any s}mptoms which could be attributed to Gantrisin and there were no in¬ 
stances of allergic reactions, skin rashes, ecchimoses or bleeding from any mucous 
membrane. In no case was it necessary to discontinue the drug because of a 
toxic or untowaid reaction. 
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SUMMARY 

Fourteen children, 10 boys and 4 girls, ranging from 43^ to 14 jTars of age 
were given Gantrisin daily for periods ranging from 3 months to 3 years repre¬ 
senting a total of 37 patient seasons. 

The daily dose varied between 0.75 and 2,0 gm. daily. 

Prothrombin determinations were made in 9 children who had received an 
average of 27.5 months of Gantrisin therapy. In each case the prothrombin 
times were normal. 

Gantrisin Avas well tolerated in every case and there rrmre no instances of 
toxicity so far as could be determined from history, physical examination, re¬ 
peated blood counts, blood smears and urinalyses. 
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ARTHUR J. WILETS 


From Ihc Dcparlmcnt of i’lolomi, U. S. Xavnl Hospital, SI. Albans, N. Y. 

During the past few years I liave been interested in the frequent possibility 
of contamination from the “Y” tube type drainage of indwelling ureteral cathe- 
tei-s. In order to satisfactorily “anchor” the ureteral catheter, it must be fastened 
to an indwelling Foley catheter, and the two catheters in turn are drained via a 
“Y” tube or by some similar principle. However, the ureteral catheter becomes 
easily detached and contaminated. A second danger lies in the ease by which 
the ureteral catheter can be pulled from its vital position by the thrashing of a 
patient or by a careless attendant. 

To counteract this situation some urologists have guided the distal end of the 
ureteral catheter through the eye of a Foley catheter and approximately one- 
half way down the shaft of the catheter. The Foley catheter is then inserted into 
the bladder and the ureteral catheter thus drains in common with the urethral. 
In this manner, the danger of infection and/or pulling free of the ureteral cathe¬ 
ter is considerably decreased. One objection to this system, however, is a “milking 
down” action due to the largo lumen of the urethral catheter. 

The purpose of this paper is to present a catheter which I feel can overcome 
this difficulty, .-Vs is demonstrated in the accompanying diagram (fig. 1), a rubber 
tube is built into the Foley-type catheter. The tube extends from the proximal 
end of the catheter to 4 cm. from the distal end. It is built to accommodate up 
to a 7F ureteral catheter, and due to its clastic nature causes just enough re¬ 
sistance to pre\'ent the ureteral catheter from working down. 

Following the introduction of the ureteral catheter, the cystoscope is with¬ 
drawn. The distal end of the ureteral catheter is then inserted into the lumen of 
the new tube and directed about midway down the catheter. With the ureteral 
catheter thus in place the Folej" catheter is then inserted into the bladder in 
the usual fashion and the balloon inflated. 

The patient may be ambulatory by merely attaching the Foley bag-type 
catheter to a drainage bottle. We find this to be a distinct advantage over the 
“T ” tube drainage principle in which one eiicounters the previously mentioned 
dangers of separation of the ureteral catlreter from the “Y” as well as the er'er 
present risk of contamination. 

We have used this cathetei- on a number of occasions, and find it particidarly 
adaptable for strictures or calculi of the ureter. It appears to be of most A-alue in 
those cases in which one is attempting to overcome an acute condition. For 
example, it may be used to by-pass a ureteral calculus and afford drainage until 
the patient is considered operable. If necessary, the ureteral catheter may be 


The opinions or assertions expressed in this paper are private ones of the autlior and 
l5lawaT<5CTvrce official or to reflect the views of the Navy Department or the 

-Accepted for publication November 4, 1952. 
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irrigated by inserting either a large gauge needle or a 7F ureteral catheter into 
the distal lumen of the built-in tube. 

It is not recommended that this t 3 ^pe of catheter be used in the face of hema¬ 
turia however, as frequent clots could easilj'^ cause an inordinate amount of 
difficulty in maintaining satisfactory drainage. One other disadvantage is the 



inability to obsemm the ui'eteral catheter in orde]- to ascertain urinaiy flow. 
Tliis latter difficulty is of lesser importance however, as long-term drainage is 
not being sought bj"- this method. 

We would like to emphasize that this appears to be an efficient, inexpensive 
method of doing awaj'' with the “Y” tube drainage principle in acute ureteral 
emergencies not attended b}" hematuria. And, as stated above, we have the added 
advantage of an ambulatoiy patient. 

We wish to express our gratitude to C. R. Bard, Inc., who made these catheters 
for us and from whom we have received assurance of a continued suppl}'. 
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^^lEDICAL EDUCATION AND TRAINING IN UROLOGY 
GEORGE F. CAHILL 

The history of the development of medical education in America was, in the 
beginning, mostly the meeting of emergency demands. In solving the immediate 
needs for the creation of medical practitioners in the Colonies and in early 
United States, many difficulties have resulted which are still troublesome prob¬ 
lems. 

In the early American Colonies, the physicians were usually the clergy for 
whom medicine was a companion profession, both taught in preparation for 
service in the Church. In these Colonies for the first century and half from 
their founding, there was no medical college or any school in which medicine 
was taught. Onlj’ few students among the Colonists could afford to travel to 
Europe and study medicine. A few did so study and a number later became the 
leaders in medical affairs. 

From necessity and economy the only method of training physicians was bj' 
apprenticeship under practicing doctors and clergy. The student accepted bj' 
the preceptor learned the art of medical practice by constant companionship, 
by observation, by some reading and study, but mostly by imitation of his 
teacher. In this process there was hardly a vestige of science. Patients mostly 
recovered by their own natural processes. 

As the country expanded the demand for phj'sicians increased. Because of 
travel difficulties this demand was mostly in local communities. With few e.\- 
ceptions, there were no uni\-ersity opportunities to stud}’- medicine as e.visted in 
Europe and no real hospitals for training. The pressing need for more physicians 
was met by expansion of the apprenticeship system. 

In the beginning of the 19th Century, in the year 1800, less than 10 per cent 
of the physicians in the United States were graduates of medical schools and 
more than 80 per cent had never attended a lecture in a school of medicine. To 
improve this unsatisfactory level of medical practice, medical societies were 
organized in sections by the practicing physicians to set up standards of precep¬ 
tor training and examination for membership in these societies. In some states 
these medical societies controlled the right of medical practice and were given 
the privilege of granting degrees, and only membership in the societ}' entitled 
the individual to practice medicine. 

Later, physicians in groups banded together and organized themselves into 
medical faculties. They secured charters from the various state legislative bodies 
to give medical education and to grant degrees. This type of medical faculty 
became the fashion and the idea spread rapidly. Its sole support and the facultv 
income was derived from the students’ fees. It is estimated that about 460 vari¬ 
ous types of medical schools had been chartered at some time or other in the 
United States and in Canada. In 1800 there were only five medical schools in 

ciaPmfsn Louis,Urological Asso- 
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the United States: University of Pennsylvania, founded 1765; Columbia Col¬ 
lege, founded as Kings College in 1767; Harvard University, 1782; Dartmouth 
College, 1798; and Trans 3 dvania College, 1799. By 1900, the number had grown 
to 160. 

The first convention for the purpose of advancing the standards of medical 
education was called together in 1846. A second call in the following j^ear 1847 
ended in the founding of the American Medical Association. Throughout 
this period the average preliminaiy education required for admission was the 
equivalent of less than a high school graduate. The courses of studj^ in the cur¬ 
riculum varied up to the maximum of three 3 ’’ears. There was little change in 
the period of the pre- and post-war era of 1860 to 1865 and no forward change 
occurred until the formation of the Association of American Colleges in 1891. 
From this, the following year (1892) Harvard h'ledical School changed its course 
from three to four 3 mars. The next 3 mar 1893 saw the founding of Johns Hopkins 
h'ledical School with a four 3 mar course. This was immediate^ followed 63 " most 
of the medical schools changing to a four 3 mar course which has existed with 
rare exception up to toda 3 L 

The Council of Medical Education of the American Medical Association was 
founded in 1904. With a stead 3 '^ increasing demand for adequate preliminary 
education, through these 3 mars there rvas a gradual movement, first to demand 
for admission to medical schools a high school diploma as a minimum and a 
gradual elevation of the requirements, so that by 1909, seventeen medical schools 
required two or more 3 mars of college work for admission. 

In 1910, the Carnegie Foundation for Advancement of Teaching published 
the stud 3 ’’ made for it 63 ’’ Mr. Abraham Fle.xner. This marked the beginning of a 
rapid change. These changes were produced b 3 ’^ the action of schools by them¬ 
selves, and b 3 ’^ the pressure of persons and bodies in the public 63^6 and 63 ’' phil¬ 
anthropic foundations. Schools with unsatisfactoiy facilities closed as veil as 
others without the necessaiy funds and resources to teach the medicine de¬ 
manded, so that of the 160 schools present in 1905, onU'^ ninet 3 '-six survi^"ed by 
1915. The number of students declined with the number of schools as veil as 
the number in the surviving schools. Of the 96 surviving schools in 1915, 85 le- 
quired either one or tivo 3 mars of college as a minimum preparation e me 
entrance. At the present time eveiy recognized medical school requires at east 
2 3 mars of preliminaiy college ivork; a large number requhe at least 3 3 'eais an 

a number a college degree before admission. , i . i, 

It might be proper at this time to call attention to the fact that it vas aige 3 
not the medical schools themselves that were the initiators of the le 01 ms or 
the elevation of the standards of admission, but it was often b 3 ’’ ot ei 
sional or non-professional organizations actuated b 3 '^ zeal for public impior 

ment. . ttained 

This reform for proper preliminaiy or premedical education las a ‘ 

most of the objectives desired and has produced a paradoxical lesu • 
first thought that it would and did reduce the number of students en 
medical schools, and this was considered proper because theie vas ap 
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no t^hortagc of physicians and. instead, better physic-ians were desired. In tlic 
United States there lias been present the highest number of physicians per 
population compared to other nations. In 1930 or so, it was considered that 
the medical schools graduated an adeciuate number of ciualificd doctors to meet 
the need of the times. 

The first change from this was the demand for more doctors by the then ad¬ 
ministration as a political move for the introduction of some kind of govern¬ 
mental medicine. The rc.sistance of medical education to loncring the then 
accepted standards only to increase the number of doctors, was quickly over¬ 
whelmed by 'World 'War II, which came shortly afterward. Here military de¬ 
mands compelled use of facilities to capacity, .shortened the curriculum back 
to 3 years, submerged the faculty and student faculties beyond their capacity 
to teach and absorb. This has now been realized that though it appeared the 
wiser thing at the time, it produced less than anticipated and even to this day 
its results have not been entirely readjusted. Since the last war, the medical 
colleges have been overwhelmed with applicants far in e.vcess of facilities avail¬ 
able for proper medical education. To meet the demand, the change.? sugge.sted 
were either to increase the student class per .school or increase the number of 
schools. Both have proven difficult and .slow to arrive at, without deteriorating 
the level of medical education. A slight increase per cla.ss has occurred and a 
small number of new medical colleges have been established. Adjustment of 
this problem has been delayed by the Korean episode with its draft of doctors 
and its demand for more doctors from the resident and the practicing groups 
and, again, insisting upon an expansion because of the need in the medical 
schools. In the huge backlog of unaccepted candidates into medicine are those 
students both well and Imth not so well prepared. This is largely the problem 
of the colleges and perhaps now that an extra service penalty having been 
forced upon medicine by the Armed Forces and with the persistence of the draft 
in its entirety, medicine looks as if it may be less attractive and a reduction of 
the number of qualified applicants might occur. 

Since the establislunent of the four year course in 1892, only rarely have a 
few schools expanded the curriculum as to time. The expansion of medical 
knowledge has however brought about a great shuffle ndthin the curriculum. 
There has been a reduction in the time allotted for older established subjects, 
to make room for new subjects and approaches. A longer day schedule has been 
tried as well as the continuation of teaching during the summer sessions. Among 
the subjects pinched in time have been the old specialities, among which is 
Urologj-, and in some schools it looks as if such teaching is to be removed from 
undergraduate teaching and transferred to graduate teaching. 

In all medical colleges revisions of the hours of schedules are in a flux. Since 
most medical colleges are now associated with teaching hospitals in immediate 
proximity, the ideal would appear to have in that area courses reciuiring patient 
contact and to transfer to preliminarj' college education those subjects possible 
to be taught in that atmosphere. A re\-iew of timing in education in secondary, 
colleges and medical schools is needed to allow more time in the medical cur- 
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riculum. Compared to Europe, secondary education in the United Slates lags 
in timing. With the addition of the extension of medical education now univer¬ 
sal into residency training and the compulsion of a two year military medical 
service, some review is needed to save time, if possible, in tlie now long medical 
training. 

Since the next medical education extcn.sion has been in the intern and resi¬ 
dency training, this may be di,scus.sed with the training of specialists and tlieir 
effect upon residency training. 

Specialties were gradual in their appearance and appeared where centers of 
population made such possible. Urology, the one that interests us today, began 
as a .specialty somewhere in the middle of the ItJth century atid was originally 
an individualist move. Men interested in venereal disease and dermatological 
conditions began to practice the diagno.sis and care of the.se diseases as a .spe¬ 
cialty. Their succe.ss attracted others and younger men, desiring to become 
familiar with such concentrated medicine and finding no special educational 
facilities available for the same, were compelled to become a.s.si.slant to or work 
like the fonner described preceptonship in order to acejuire the skill in such a 
.specialty. The demand still increasing, history again repeated, and little .spe¬ 
cialty .school groups were formed under one teacher. A group of teachers, each 
in a specialty, for convenience and for expansion, then formed groups of medical 
specialties into medical faculties, apart from universities and established under¬ 
graduate schools, and formed the various post-graduate medical schools in the 
larger cities, d'ho schools first gave .short courses and large diplomas; often the 
shorter the course, the larger the diploma. Gradually tlie curricula improved 
and the time of teaching lengthened. Among these specialists were maii}'^ force¬ 
ful characters. These characters in each specialty were mostly the founders of 
many of the national specialty societies. '^J’he American Urological A.ssociation 
was formed out of the New York Post-Graduate Medical School by Dr. Pamon 
Ouiteras. At that time, these independent postgraduate medical schools veic 
the only available educational facility for some .specialty training. 

With the revision of medical education as described previously, estalmsic 
undergraduate schools and indep(!ndent hospitals began to teach .speoa j 
training by extension of intcrn.ship into residency. To the .Johns Jlopkms mus 


be given a large part of the credit for this movement. 

After the first World AVar specialty training was slowly extending througlKm 
the country. Its rapid extension however was forced by a movement o 
pcrident medical bodies. Among this movement was the action of 1 le 
Urological Association, the American A.s.sociation of Geniio-Uiinai3 > 
and the Section on Urology of the American Medical Association in oiming^^^^^ 
American Board of Urology in 1034, patterned after other .specni j 
formed in like manner, d'his Board was incorporated in 1033- ^ 
for the purpose of rendering better service to the public by insunng 
petency of any physician who is specializing or wi.shes iL^U'o- 

by examining the candidate and certifying if competent. Jlie 
spectus stated that “it expected to elevate the standards and a( v.iikc 
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of Uvolojiy.” II originally slated llial it inloiuled to investigate tiie enrricula of 
medical schools and encourage adetiuatc facilities for graduate instruction in 

Urology. _ ... 

This assumption of power was never actually applied and the investigation 

of the curricula of medical schools did not occur. The medical schools, state 
chartered, are under the educational laws of the various stales in which they arc 
located. Actually, however, the elTect of the Boards, by setting up standards of 
acceptance of candidates, had a profound offeet upon medical graduate educa¬ 
tion, and this elTect was .soon apparent. Throughout the country residency 
training jirograms were established in the urologic.'d clejjartmcnts of the uni¬ 
versity hospitals, large independent ho.s])ilals, veterans, military and public 
health hospitals. Included in this has been an improvement in the preliminary 
training before the specialty training as well as in the specially itself. Facilities 
are now available for a large number of trainees. 

^ilodification of the standards by the Board has occurred, each modification 
improving the training. At pre.sent, after an internship, an assistant residency 
in general surgery, surgical pathology, or an equivalent or further training in 
both as required, is acceptable as preliminary training. A con.siderable degree of 
elasticity has been given the eandiclato in his prcsjjccialty training, according to 
his talents and intellect. The standard.s of the Board have brought about a 
lengthening of the time of residency training and its integration in teaching and 
the insistence of independent thinking and action in the latter part of the resi¬ 
dency. The hospitals throughout the country have .slowly changed their resi¬ 
dency programs to conform to the standards .set up by the Board. There has 
been a slow but gradual elimination of the ancient apprenticeship and precep- 
torship. AVhether this has been a wise move or not, Time shall tell. For the 
large majorities of trainees in Urology, the Board lias required at least two j-ears 
in the practice of Urology in the city from which he makes application. Since 
certification of the Board states its findings as to competency of the ccrtificatec 
and his fitness to practice, actual practice itself must furnish the experience to 
determine fitness. 

The effect of the Board of Urology, sponsored by the three independent 
bodies, among which is the American Urological Association, has had a profound 
effect upon the standards of Urology now in practice. From 1935 to date, 1,S0S 
certificates have been issued by this Board. The Board office has reported 145 
deaths since 1935 making a total of 1,663 living urologists certified bj' the 
Board. This number has been augmented each year by from 110 to 130 or so 
new certificatces, this increase to replace the losses and to take care of the in¬ 
creased demand for properly trained urologists and to take care of the expansion 
of population. 

AVhat changes have occurred in Urology since it has become a specialty? 
Most foremost has been the recession of venereal diseases from within its scope 
and the transfer of most of that problem into the Department of Public Health. 
Urology has largely become a diagnostic specialty in all the normal and ab¬ 
normal functions of the urinary and genitals and allied s3-stems. These have 
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been so complicated that the former basic pathology training has been now 
co-sharing with chemistry as the basic training. To the stethoscope and the 
cystoscope we have added the slide rule. The future urologists will be all mathe¬ 
maticians, physicists and chemists to start. The advances in diagnosis have 
been numerous. Since the formation of the specialty, we have seen specific 
curative therapy arrive. Gone is the day when after diagnosis of pneumonia, 
pyelitis or urethritis was there no specific therapy and the patient recovered 
due to his oini resistive processes. Surgery first offered specific therapy and that 
was real. More recent the introduction of antibiotics to medicine and surgery 
has opened the vast field of specific therapy. 

As one looks back at the course taken by the urological specialty to advance 
to where it stands today, it is most satisfying to review with pleasure its con¬ 
tributions to the welfare of the public. Under no circumstances should there be 
any rest for even now changes are occurring, slowly squeezing urological study 
out of the undergraduate teaching program into the graduate program only. 
Advances in medicine have been made mostly within the specialties. An alert 
urologic specialty has still as bright a future as a past. Also, what of the future? 
This convention is a practical exhibition of the continuity of education within 
the specialty. The postgraduate programs and seminars throughout the country 
are again evidence of progress. It is up to us to explore other methods not only 
of training and equipping our budding urologists but to keep our accepted 
certificated urologists moving with medicine as it noiv progresses. If we do so, 
then the American Urological Association is performing its proper function. 
Also, in the rapid change now occurring in medicine and in medical training, 
we must not lose sight of the broad advance and in any fashion appear to oppose 
changes even if they appear to the detriment to us as a urological specialty, 
rather study these changes carefully and if good, join or accept the changes and 
modify them for betterment. Progress is always present, and with patience an 
persistency we can keep improving our accepted specialty for the propei tiain- 
ing of those who will follow in our footsteps. 

121 E. 60th St., New York 22, N. Y. 
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I have read with interest and vicarious enjoyment of the life of Dr. Ramon 
Guiteras. His keen delight and c.xceptional ability in swimming, hiking, riding 
and other sports give a picture of vibrant physical well-being; his cosmopoli¬ 
tanism is reflected in travel and study in Russia, in the West Indies and in 
Europe; and his approach to the practice and teaching of Lrologj' which wedded 
the basic sciences to clinical skill bespeaks wisdom and clear insight into the 
future of medicine. I am deeply appreciative of this opportunity to give a lec¬ 
ture honoring his memory. 

Dr. Guiteras was an enthusiastic big game hunter and it is reasonable to 
assume that he devoted thoughtful care to the selection of his weapons. Today 
I would like to trace with you the development of some of the armamentaria 
designed for the destniction of cancers which are far more liazardous to most 
of us than anything wc are ever likely to meet in the way of wild animals. 

Through the centuries the terrifying sight of a patient being consumed by 
the ungoverned growth of his own tissues has inspired witch doctors and, later, 
physicians to trials with remedies limited in kind only by the boundaries of the 
e.xtremely fertile human imagination. Based on fanciful and fallacious concepts 
of the nature of malignant cells, “drug’’ treatment of cancer was always worth¬ 
less and sometimes even harmful. 

Precise diagnosis of cancer by microscopic e.xamination; improvement in 
understanding of the natural histoiy of malignant disease leading to its earlier 
clinical recognition; impressive progress in curative sui'gical methods; and the 
development of radiotherap 3 ' as a definitive means to destroj' neoplastic cells— 
all these contributed to the well justified abandonment of drug treatment of 
cancer by the reputable medical profession at the turn of the centurj\ In spite 
of the striking advances in diagnosis, surgeiy and radiotherapy of cancer during 
the past 50 jmars however, bitter evidence has convinced clinicians, laboratorj^ 
investigators and the public of the need for still better control of malignant 
disease. 


How, theoretically, could this be accomplished? Three possibilities come to 
mind: 1) Simple diagnostic tests which would indicate specific sites of incipient 
neoplastic growth. The important observations of Papanicolaou on e.xfoliative 
cytology constitute a step in this direction; 2) prevention of cancer through 
removal of those environmental factors which induce abnormal cellular ,develop- 


ciant.^Snou?s“Mo?llay Urological Asso- 

The research from this department which was reviewed in this lecture was in nart siin 
versfty ^rant from the .4merican Cancer Society to Columbia Uni 
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ni6ut. The dsinonstration of tho correlation between cigarette smoking and 
lung cancer by Wynder and Graham' which has been confirmed by other in¬ 
vestigators in this country and abroad^- '■ ^ suggests a means of curtailing the 
number one cancer killer of men; 3) destruction of disseminated neoplastic 
disease by systemicall 3 ^ administered dings. Let us focus our attention on le- 
search in this last named area. 

It is particularly appropriate to review cancer chemotherapy befoie the 
American Urological Association because the modern era in this field of ini'esti- 
gation was initiated bj'^ the brilliant observations of Huggins’ and of Herbst*’ 
which led to anti-androgen therapy of disseminated prostatic cancer. This step 
forward was of great import—not only as a major practical contribution to the 
management of a frequent malignant disease but also as a demonstiation of 
the vulnerability of the cancer cell to attack through knowledge of its phj'sio- 
logical mechanisms. 

It would not be practicable to discuss at this time in detail the current status 
of all aspects of experimental and clinical cancer chemotherapy. In last year’s 
Guiteras lecture, Dr. Huggins presented the contribution of hormones to the 
problem.’’ We shall confine our discussion, therefore, to the development of 
several drugs which illustrate the trials, tribulations and satisfactions to \rorkeis 
in the field and also indicate the immediate problems ahead. 

In the early 1940’s the chemical warfare services of the United States and of 
our allies were deeplj'^ concerned with the development of new chemical warfare 
agents and of counter measures to chemical poisons known to be in the posses¬ 
sion of the enemy. Among the latter was nitrogen mustard, a close lelative of 
the dreaded sulfur mustard “gas” of World War I. Chemical and biological 
studies quickly led to important insight as to what it did and how it did it. 
The chemists demonstrated that when nitrogen mustard was put into solution 
at the pH of bodj'^ fluids it underwent a molecular rearrangement thereby foim- 
ing a highly reactive chemical compound. Experiments in the test tube showed 
that this transformation product would react briskly with compounds contain¬ 
ing amino, hydroxjd, carboxyl radicles and other groupings. Simultaneously 
the biologists were describing precisely the changes m the tissues folloinng 
administration of toxic doses of nitrogen mustard to experimental amma s 
The}'^ found that l 3 ’’mphoid structures and the cells in the bone marrow weie 


* W3'ndei, E L and Graham, E A Tobacco smoking as a 
bronchogenic carcinoma JAMA, 143: 329, 1950 

2 Levin, M L , Goldstein, H and Gerhaidt, P R Cancer 


possible etiologic facfoi in 
and tobacco smoking J A 


A study of the aetiology of caicinoma of the lung But i 

The statistical association betiicen 


M A , 143: 336, 1950 

3 Doll, R and Hill, A B 
J 2: 1271, 1952 

iSadowskjLD A , Gilliam, A G and Cornfield, J - 

smoking and carcinoma of the lung J Nat Cancel Inst , 13: 123',lJoiS pastratiori, 

Huggins, C and Hodges, C V Studies on prostatic cancel I The C" carcinoma of 

of estrogen, and of androgen injection on seium phosphatases m mctasiai 
the prostate Cancer Research, 1: 193, 1941 , on mnlig- 

® Herbst, W P The effects of estradiol dipiopionate and dietinl sti 
nant prostatic tissue Tr Am A Genito-Uiin Surg , 34; 195^191'. 

’’ Huggins, C Endocrine factors in cancer J Urol , 68: 875, ^nnlicafions of 

« Gilman, A and Philips, F S The biological actions and ther.apeutic appn 
the beta-chloroeth\'l amines and sulfides Science, 103: 409, 1946. 
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extraordinarily susceptible to destruction by this compound. In 1942 the ad¬ 
venturous leap from the observation of h-mpholytic effect of nitrogen mustard 
in dogs and rabbits to therapy of Ixmiphoraas and leukemias in human beings 
was daring indeed. Such a jump was taken by Goodman, Gilman and theii 
associates at Yale and by Jacobson and his colleagues in Chicago.^- The im¬ 
mediate results of this application of laboratory experiment to human malignant 
disease were electrifying. Patients with Hodgkin’s disease desperately ill with 
hish fever, massive infiltrations of the liver and spleen and unsightly, uncom¬ 
fortable peripheral Ijunphadenopathy resjionded dramatically to intravenous 
administration of the drug with regression of the eiddent diseased ti.ssues and 
marked subjective improvement. Similar remissions wore induced in patients 
nith IjTTiphosarcomas. "With time and experience it was recognized that the 
tumor regression was only temporaiw and that inevitably the manifestations of 
disease returned. Xow after approximately ten years of clinical use the indica¬ 
tions and limitations of nitrogen mustard therapy are well defined. Xo cure of 
malignant disease has been achieved by this drug; nevertheless it is accepted as 
a useful agent which complements and supplements radiotherapy in the manage¬ 
ment of disseminated hmiphomas.” 

This does not tell the whole of the story of nitrogen mustard. Having gone 
from the laboratory to the clinic it next was returned to the laboratory for 
further study. Two questions were posed: a) Can the chemists synthesize con¬ 
geners of nitrogen mustard which will be less toxic to normal tissues, such as 
the bone marrow, and more destnictive of neoplastic tissue? b) YJiat precisely 
is its mechanism of action against normal and malignant cells and how can this 
knowledge be used to improve the attack against human neoplasms? With time 
partially satisfactory answers have been provided by laboratory investigations. 

Hundreds of mustard-like compounds were synthesized, tested for their 
biological actixuty in experimental animals and a few submitted for clinical 
trial. L ntil relatively recently no significant improvement over the original 
nitrogen mustard was found. Within the past two yeai's, however, a group of 
drugs, which include triethylene melamine and triethylene phosphoramide 
(knomi in the “trade” as TEM and TEPA), have been studied which are useful 
additions to nitrogen mustard. Unlike the latter compound, wliich must be 
given intravenously, the newer agents are active following oral administration. 
They also produce little or no gastro-intestinal toxicity, a characteristic side reac¬ 
tion of intravenous nitrogen mustard therapy. These are advantages, but it has 
been learned through clinical trial that qualitatively the action of these newer 
diTigs against neoplastic cells is identical to that of nitrogen mustard.*-- *'• 


* Goodman L. S., Wintrobe. M. M., Daraeshek, W., Goodman, :M. J., Gilman. A,, and 
-McLennon. M. T.: Nitrogen mustard therapy. J.AAI..\.. 132: 126. 1946. 
r- Spurr, C. L., Barron, E. S. G., Smith, T., Lushbaugh, C. and Dick 

G. r ^ Nitrogen mustard therapy. J..\.M.A.. 132: 263. 1946. ’ 

Collins, V. p.; quantitative evaluation of the contribution of ni- 
1^^ therapeutic management of Hodgkin’s disease. .Ann. Int. Med.. 35: 

Hendry, J. and Walpole, .A. L.: New evtotoxic agents with tumor 
mlubitory activity. Nature. 165:993. 1950. ' iiiin tumor- 

>' Karnofsky. D. .A.. Burchenal. J. H.. Armistead. G. C. Jr.. South,am, C. NI., Bernstein, 
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Investigation of the mechanism of action of nitrogen mustard has contributed 
much to the fundamental knowledge of cellular function and to significant de¬ 
velopment in the field of cancer chemotherapy. As was mentioned earlier, the 
chemists had found that, basically, the mechanism of action of nitrogen mustard 
was dependent upon its chemical reactivity. In determinations of the interreac¬ 
tion between nitrogen mustards and compounds of biological importance it was 
noted that such diverse substances as amino acids, proteins, a large variety of 
crystalline enzymes, vitamins, sugars and fats all rvere modified or inactivated 
by nitrogen mustard. This offered too many possibilities to account for the ob¬ 
served biological activity and was unsatisfactory. Gradually, however, bio¬ 
chemical, histochemical and morphological evidence was accumulated which 
pointed to the nucleic acids as the cellular site of action of the mustard com¬ 
pounds. 

Let us pause momentarily here to identify the nucleic acids for they will 
recur frequently in our subsequent discussion. The nucleic acids are complex 
giant molecules which, joined to protein, are distributed in both the nucleus and 
cytoplasm of the cell. Chemical dissection of these substances has led to recogni¬ 
tion of their component parts, which differ depending upon whether the nucleic 
acid has been isolated from the nucleus or from the cytoplasm. Their physi¬ 
ological importance was recognized when it was found that the chromosomes of 
the nucleus contain easily appreciable amounts of nucleoprotein. The dominant 
role of the chromosomes in cell multiplication and in the transmission of in¬ 
herited characteristics has long been known and now these fundamental phe¬ 
nomena are beginning to be described in terms of the chemistrj' of nucleic acids. 
The nucleic acids of the cytoplasm are apparently of major significance in cel¬ 
lular function. Thus evidence is accumulating which implicates the cytoplasmic 
nucleic acids in the control of the rate of protein synthesis. Moi’e specific de¬ 
scription of the function of nucleic acids awaits further research but cuiient 
knowledge readily assigns to them essential importance in cellular growth, de¬ 


velopment and reproduction. 

To return to the mechanism of action of nitrogen mustards: Cytologica 
experiments have demonstrated mitotic inhibition with specific alteration o 
chromosomal structure in cells exposed to extremel}’^ low concentiations o 
mustard. Since, you will recall, the chromosome is largely composed of nuc eic 
acids combined with protein, the morphological evidence suggests that t rc 
mustards react with these chemical entities.'® This hypothesis is stiengt ene 
by the finding that nitrogen mustard can induce heritable mutations in t e nn 
fly and certain fungi and can inactivate viruses, particularlj' those lie m es 
oxyribonucleic acid.'®' Radioisotope tra cer studies have shovu epie ss^ 

J. L., Graver, L. F. anclRhodes, C. P.: Triethylene melamine in the treatment of neoplastic 

disease. Arch. Int. Med., 87: 477, 1951. , i tn clinical c.mcer 

1^ Gellhorn, A., Kligerman, M. and Jaffe, I.: Tnethylene melamine 

chemotherapy. Am. J. Med., 13: 428, 1952. nmnhibian develop- 

15 Bodenstein, D.: The effects of nitrogen mustard on embr}onic an p 
ment. J. Exper. Zool., 104: 311, 1947. ^ , ■ ■ „,.„,l„cfion of mutations. 

15 Auerbach, C., Robson, J. M. and Carr, J. G.; The chemical produc 
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of nucleic acid synthesis in the cells of animals given Ihe drug'® and impairment 
in the utilization of nucleic acid has been found in other expeiiments. fhus, 
at the present time, it is felt that these biologically active drugs disturb the 
cellular synthesis and/or utilization of nucleic acids, an effect vhich is incom¬ 
patible with cell division. These studies on the mechanism of action of nitrogen 
mustard focused attention on the nucleic acids as a possible site of vulnerabilitj’' 


of the cancer cell. 

In the story just told the ball was passed from the laboratoiy to the clinic 
and back to the laboratory. The development of the folic acid antagonists in 
cancer chemotherapy follows a different course, for here the initial application 
was made on the hospital wards and then the laboratoiy was quicklj' called 
upon for help and for clarification of questions. 

In 1947 Farber and his colleagues in Boston were studying the effect of a 
folic acid preparation, teroptcrin, on patients with neoplastic disease.-' No 
significant therapeutic benefit was noted from the drug and, in fact, the course 
of acute leukemia in children appeared to be accelerated. This suggested the use 
of a folic acid antagonist in the therapy of the latter disease. All of you have 
seen during your professional life the heart-rending clinical picture of a child 
with acute leukemia. You will recall the (o.\'ic appearance of the patient, with 
high fever, bleeding manifestations, splenomegaly, obvious anemia and the 
typical blood findings. Most of you will also remember that when you went to 
medical school the only treatment available for this disease was blood trans¬ 
fusions. It is easily understandable then that the report from the Children’s 
Hospital in Boston in 1948"- which described remissions in this disease produced 
by the administration of the folic acid antagonist, aminopterin, was greeted as 
an exciting advance. Soon throughout the country other clinics confirmed the 
findings in treated leukemic children of a return toward normal of the hem¬ 
ogram, a cessation of purpuric manifestations, disappearance of visceral leu¬ 
kemic infiltrations, a drop of the hectic temperature curve to normal and a 
dramatic subjective improvement. In the space of 2 jmars, however, the initial 
enthusiasm was necessarily tempered by sobering experiences. Thus about 30 
per cent of children with the disease failed to show an 3 '^ improvement after treat¬ 
ment. In those that had a remission, the duration was measurable in months 
and retreatment proved to be progressivel 3 ’^ less effective with the development 
eventually of complete refractoriness of the disease to the previousl 3 ^ effective 
folic acid antagonists. How could this be and what could be done about it? 
These were difficult questions to answer and the aid of the laboratoiy was obvi- 
ousl 3 ^ desperately needed. 


Rose, H. 31. and Gellhorn, A.: Inactivation of influenza virus with sulfur and nitrocen 
Exp. Biol, and Med., 66; 83, 1947. 

^ E). A.: Effect of nitrogen mustard on nucleic acid metabolism Proc Soc 
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H”'schberg, E. and Gellhorn, A.: The effect of nitrogen mustard on 
14 1953 concentrations of nucleic acids in regenerating rat liver. Cancer Research, 13; 

G .J- Han-ison, J. H., Pierce, E. C. and Lenz 

, nction of pteroylglutamic conjugates on man. Science, 106: 619 1947 
Farber, S., Diamond, L. I., fiercer, R. D., Sl'lvester, R. F. and Wolff J A • Tern 

P?eri7. ErglanVrMir,'^l^^^^^^ -tagonist, amino: 



818 


ALFRED GELLHORN 


Again basic science illuminated a problem in human disease. In masterfully 
conceived and conducted experiments Burchenal-^ and independently 

reported the development of aminopterin-resistant leukemic cells after repeated 
treatment courses and serial transplantation of several experimental mouse 
leukemias. These observations provided the necessary biological S 3 ^stem for 
unravelling the mystery of the development of human acute leukemia refractory 
to folic acid antagonist therapy. Larv utilized the experimental design of the 
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Fig. 1. Schematic representation of development of drug-resistant leukemia bj selec 
tion of mutant resistant cells during repeated courses of treatment. 
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bacterial geneticists which had proved so useful in explaining resistance o 
microorganisms to antibiotics. His results were compatible with the inteipieta- 
tion that in any population of leukemic cells there are present a variable num lei 
of mutants which are resistant to antifolic drugs. When treatment is given t le 
majority of susceptible cells are destroyed, but, obviously, the resistant oims 
are untouched. During a remission both the resistant and susceptib e ce s 
multiply until there are a sufficient number to cause a clinical exacerbation o^ 
the disease. Retreatment again affects the susceptible cells, leaidng the 
variants untouched. As the cycle is repeated, the proportion of 
increases each time until they constitute the majority of the population. - 
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time the disease is refraetory to therapy. The sequence of events is schematically 

represented in figure 1. ... 

These observations on the mechanism of development of drug resistant malig¬ 
nant disease have implications far beyond clarifying the particular pioblem in 
acute leukemia of children. It docs not seem unreasonable to a.ssume, for ex¬ 
ample, that the same mechanism is operative in the emergence of prostatic 
carcinoma cells which arc not dependent upon androgen for growth and are 
therefore refraetory to anti-androgen therapy. 

The laboratory had now provided the clinic with the explanation for the 
progressively shorter rcmi.‘-sions and eventual failure of response of childicn 



with acute leukemia to the anti-folic drugs. Before ofTering help on how to im¬ 
prove the therapeutic regimen it was necessary to understand the basic mech¬ 
anism of action of the drugs. The answer was supplied but to savor this exciting 
accomplishment it is necessary to realize that bacteriologists, biochemists, 
pharmacologists, microbiologists, biophj’’sicists and nutritionists working on 
diverse and often apparentlj" unrelated biological phenomena all contributed 
information which when integrated made a coherent stor 3 ^ As in the case of 
the nitrogen mustards our attention here also must be directed to nucleic acid 
metabolism. The steps in the biosjmthesis of these giant molecules which are 
essential for function and reproduction of all cells are complex. Let us attempt 
to gain some understanding of this fundamental cellular process. In figure 2 we 
depict an assembly line which is producing nucleic acids. The synthesis starts 
at Station 1 with the accumulation and sorting of simple and ubiquitous raw 
materials. These are called precursors and include carbon dioxide, ammonia and 
the simplest amino acid, glycine. It is necessary to pause momentarily in ad¬ 
miration at this station, for we have learned repeatedly that in the construction 
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of the many tremendously complex molecules rrhich make up the stmctures of 
our bod3’’, simple building blocks are invariabh' used. This reduces to a minimuin 
anj' Tvork stoppages for lack of appropriate mgredients. At Station 2 the pre¬ 
cursors are assembled bj>' a series of enz5Tnatic reactions to an inteianediate 
compound Avhich has been identified chemicall3'. The 0023^63 which accom¬ 
plish this process have not as 5'-et been precisel5’’ characterized. At Station 3 an 
enz3Tnatic I’eaction takes place in which a single carbon atom is inserted into 
the intermediate compound thereb3’’ completing a molecule which is one of the 
basic components of nucleic acids. The compound represented b3' A in our dia¬ 
gram is known as a pm-ine. Station 4 is pictured as a large machine whose insides 
are not exposed at the moment to our Anew. ^Ye do not know the intimate work¬ 
ings of this set of enz3Tiies; we do know that other ingredients, phosphoric acid 
and a sugar, are added to molecule A and that a number of the new molecules 
thus formed are put together in mfinite variation to form the highl3’’ pol3Tnerized 
nucleic acid pictured at B. Station 5 is shoAra as a conve3mr belt and represents 
the stage of utilization of the nucleic acids in cellular econom3'. Station 6 repre¬ 
sents those reactions which suppl3' the chemical enei-g}’^ to drive the s3Tithetic 
processes for nucleic acids, proteins, carboh3'drates and fats as well as for all 
other euerg3M’equu-ing transactions of the cell. 

There is a delightful cartoon m the New Yorker which shows a blackboard 
with Professor Emstein’s recenth' published equation summarizing the ph3'sical 
laws of the universe and two a dmii- ing ph3micists. One of the young men says 
to the other, “B03', that sureh' wi-aps it up!” We assure 3mu that our schematic 
representation of nucleic acid bios3Tithesis is not intended to be a “uTappmg 
up” s umm arization, for there is still much basic research to be done to describe 
the beautiful series of reactions preciselyL Our picture, however, does senm the 
purpose of helping to visualize where some of the anti-tiunor drugs work. 

TiTiere do the auti-foUc drugs fit into this scheme? You will recall that at 
Station 3 an enz3'matic reaction takes place in which a single carbon atom is 
inserted into an intermech'ate to form a pui’ine molecule. This reaction is cata 
l3*zed b3' the biologicall3’ active form of folic acid. YTieu the folic acid antag 
onists are administered the3' displace the rdtamm from the enz3’me system an 
the enz3'matic reaction is blocked. The result, which has been documente 
experimentaU3',-° is an accumulation of the intennediate S3'nthesized at Sta ion 
2 and a slowing or stopping of nucleic acid synthesis. 

While still we have the schema of nucleic acid production before us, e ^u^ 
consider where other strategically’^ placed saboteurs might interfere 
delicate mechanisms. As was indicated earlier, too little is known 0 e ^ ^ 
tailed reactions at Stations 1 and 2 for demsing biochemical blocfe. a 
can be tampered with and this has been done. Another site of inter 
nucleic acid symthesis is at Station 4. We do not know precisely’ h^ 
molecule A is converted to the polymerized nucleic acid molecule so 
alter these mechanisms directly’. However, it has been found by me ^ ^ 

-5 Woolley, D. W. and Pringle, R. B.: Formation of 4-amino-5-carboxainidoim^^^^^ Soc.. 
ing growth of E. coli in the presence of 4-aminopteroy]glutamic acio. 

72 : 634 , 1950 . 
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tV\at if compowid A is spithosized in the laboratory and labelletl with radio- 
aHive carbon or isotopie nitrogen and then administered to animats, it appears 
in the micleie acids. This suggested the possibility of tampering with compound 
A so that it was no longer exactly like the natural purine to see whether the new 
compound would alter the processes at Station 4. 

A number of such purine analogs or antimetabolites have been synthesized. 
The first one which was found to have activity against experimental tumors rvas 
reported by Dr. George Kidder at Amherst College.^® Tlic compound was closely 
related to'gi'anine, one of the two purine constituents of nucleic acids. The 
structural formula of this molecule and of the natural metabolite which it re¬ 
places in the svnthetic process is shown in figure 3. As can be teen, the onl\ 
modification of the natural purine moleeiile which lias been made is the sub- 
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Fig. 3. Structur.il formula of guanine, a n.atural purine constituent of nucleic acids .and 
of its .analog, S-.az.atai3nine. Aote that change in analog is substitution of a nitrogen atom 
for a carbon atom in position S. 


stitution of a nitrogen atom for the carbon atom in position S. 4411611 S-azagua- 
nine, as the guanine analog is called, is introduced into microbiological systems 
or administered to animals, two things happen to nucleic acid simthesis; 1) the 
processes at Station 4 are significantly depressed thereby slowing all cellular 
functions including division, 2) the nucleic acids formed contain the spurious 
guanine molecule and these unnatural nucleic acids presumably are unable to 
earn- out their functions normally. 

One of the tribulations of cancer chemotherapy research is illustrated bi' S- 
azaguanine. In a number of laboratoi-ies the compound was found to be effective 
against a variety of e.xperimental tumors particularly epithelial neoplasms.^ ■ ^ 
This raised the hope of workers in the field that a drug might now be available 
to treat hmnan carcinomas. 4Vhen the drug was studied in the clinic, however. 


Kidder, G. TV.. . \ ., Parks, R. E. Jr. and Woodside, G.L.; Purine metabolism 
'U tetrahj-mena and its relation to m.-ilignant cells in mice. Science, 109: oil 19,19 

-■^Gellhorn, .A... Engelm.an. M., Shapiro, D.. GrafT. S. and Gillespie. H.: The effect of 
fUMazolo on a variety of neoplasms in e.xperimental animals. Cancer Research 10* 170 


. Sugiura, IC., Hitchings, G., Cawalieri, L. F. and Stock, C. C.: The effect of S-aza<nia 
nine on the growth of c.arcmonm, sarcoma, osteogenic s.arcoma. Ivmphosarcoma and mel 
anoma in ammals. Cancer Research, 10: ITS, 1930. ' ^ 
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no therapeutic value was observed; in fact, no significant biological acti^aty was 
noted except the production of skin rashes. How could the discrepancj'^ between 
the laboratoiy and the clinic be explained? One investigation of this issue con- 
centiated on the metabolism of the drug in the bodj'’. It was found in animal 
studies that there ivas an enzyme present in most normal tissues which con¬ 
verted 8-azaguanine to a completelj'' inert compound, 8-azaxanthine. When 
these observations were then carried over to humans it was found that there 
was a far greater concentration of the detoxifying enzyme in human tissues than 
in animal tissues, so great indeed that when the drug was given to man it was 
immediately'' metabolized to its inactive form.-® Thus therapy in human malig¬ 
nant disease Avith 8-azaguanine AA'as impossible because effective cellular con¬ 
centrations of the drug could never be attained. 

ADENINE ANALOG 
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Fig. 4. Structural formula of adenine, a natural purine constituent of nucleic acids a 
of one of its analogs, 6-mercaptopurine. Note that change in analog is substitution o 
—SH group for—NHo group in position 6. 

In spite of the failure of 8-azaguanine in human cancer therapy, the theoiet- 
ical considerations seemed entirely valid; so further e.xperimental work vas 
done. The next important advance ivas reported by"^ Dr. George Hitchings a 
the Burroughs-’Wellcome Laboratoiy in New York. He synthesized a close le a 
tive of adenine, which is another normal purine constituent of nucleic act s, 
and tested its biological activity’^ on the grov'th of bacteria. In such a ^'stem 
he was able to demonstrate inhibition of bacterial multiplication and t is in^ 
hibition could be oi'ercome by'^ the addition of adenine to the culture me nun- 
The chemical structure of the neiv drug called 6-mercaptopurine, an o 
normal component of nucleic acid is shown in figure 4. Again ymii will note ic 
very’' slight modification w'hich has been made in the molecule: the lep aceme i 
of an amino group in the 6 position by^ a sulfhy’^dryl radicle. It is difficu t o co^^ 
ceiA'e that such an apparently^ insignificant change could have any' majoi 
logical effect. It very definitely' does, hoivei'er, for not only' 
purine modify' the growth of microorganisms but also it has an inhibitoiy 

=3 Gellhorn, A.; Laboratory and clinical studies on S-azaguanine. iopurine ns 

'"’Elion, G. B. and Hitchings, G. H.: The mechanism of action of b-m A'jg' 5953 , 
revealed by microbiological studies. Proc. Am. Assoc, for Cancer Kesearc , 
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on expevimental tumors®* and on acute leukemia of humans.'*" At tlie Sloan- 
Kettering Institute in New York Dr. Chester Stock and his associates have 
described the activity of the compound on a variety of tumors. Dr. Joseph 
Burchenal and his colleagues have reported that remissions in acute leukemia 
of children, and to a lesser extent of adults, follow the oral administration of 
daily doses of between one and two and a half milligrams per kilogram bod}^ 
weight. As we look once again at our diagram of nucleic acid sjmthesis (fig. 2) we 
can gain some appreciation of the delicacy and precision of the reactions that 
are constantl}’^ in progress. In the case of G-mercaptopurine just discussed the 
slight change in component A scrambles the gears, to put it inelegantly, at 
Station 4. 

There is one other fascinating clinical observation which has been made with 
6-mercaptopurine. Dr. Burchenal has treated a number of children with acute 
leukemia whose disease has become refractoiy to the folic acid antagonists. You 
will recall that these latter drugs interfere with nucleie acid S 3 mthesis at Station 
3. It is reasonablj’’ presumed that leukemic cells resistant to the folic acid antag¬ 
onists have some mechanism for nucleic acid sjmthesis which effectivelj'^ bj’^passes 
Station 3. When children with such resistant neoplastic cells are treated with 
6-mercaptopurine, remissions are produced in a significant proportion of the 
cases. Thus resistance to interference with nucleic acid synthesis at one point in 
the process does not necessarily implj' resistance at other points. This obseinm- 
tion has important implications on which we shall touch presentljn 
The story of the purine antimetabolites shows the candle of knowledge, I 
hesitate to call it a torch, being passed from the laboratoiy to the clinic. Let us 
stop our discussion of specific drugs in the treatment of human cancer at this 
point and try to assess the significance of these recent developments. 

Studj”^ of the nitrogen mustards focused attention on the nucleic acids as 
potentiallj^ vulnerable constituents of the neoplastic cell. These compounds 
have biological activity bj’^ virtue of their extreme chemical reactivity. Experi¬ 
mental evidence has shown that the mustards react with chemical groupings on 
enzymes in Station 4. They also react with the completed nucleic acid, product 
B, thereby altering its functional capacity; in still other studies it has been 
found that these drugs interfere with the utilization of the nucleic acids, poorly 
understood reactions shown at Station 5. 

The folic acid antagonists inhibit nucleic acid synthesis at Station 3 bj^ block¬ 
ing an enzjTOatic reaction in which the biologically active form of folic acid 
participates. The purine analogs or antimetabolites can be introduced into the 
nucleic acid synthetic chain reaction and interfere with the mechanisms of Sta¬ 
tion 4 or alternatively can be incorporated into the finished product which then 
proves to be ersatz and of faulty value. 

The investigation of the mechanism of action of the drugs mentioned today 
was dependent upon contributions of all biological sciences to our current under- 


S ’ Sternberg, S. S.. Stock, C. C. and Elion, G. B.: 6-Mer- 
™ W53 inhibitor of mouse sarcoma 180. Proc. Am. Assoc, for Cancer Research, 1: 

EfTcM ?■’ Ka*'"ofsky, D. A., Murphy, L., Ellison, R. P. and Rhoads C P • 

Effects of 6-mercaptopurine in man. Proc. Am. Assoc, for Cancer Research, 1: 7, 1953 .' " 
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standing of cellular phj'^siology. At the same time these compounds have proved 
to be invaluable tools for furthering that knowledge. 

What has been the contribution of the drugs to the treatment of human 
cancer? It is to be emphasized that no cure has been achieved by any drugs 
now available. Remissions in disease have been produced permitting periods of 
happy and useful life to patients with disseminated malignant lymphomas and 
leukemias which have not hitherto been possible. 

Why is only a temporizing effect noted? The limitation of the drugs discussed 
here today is toxicity to normal cells, particularlj’^ those of the bone marrow. 
The margin between a therapeutic and a toxic dose is too narrow to permit the 
administration of sufficient drug to destroy the tumor without destroying the 
host as well. One means of overcoming this limitation is being actively inves¬ 
tigated now in the laboratory. We have seen that interference with isolated 
steps in nucleic acid synthesis temporarily inhibits the growth of malignant 
tumors. Now a combination of drugs is being employed which sabotages the 
nucleic acid synthetic machinery at multiple points simultaneously. Results of 
such therapj’- against experimental tumors are encouraging and a systematic 
exploration of such a regimen in clinical cancer chemotherapy can be anticipated. 

Another limitation of currently available cancer chemotherapeutic agents, m 
addition to their toxicity to normal cells, is the small number of tumor t) 9 es 
which they affect. The contributions of nitrogen mustard, the folic acid antag¬ 
onists and the purine antimetabolites lie in the treatment of the malignant 
lymphomas and leukemias and, to a very much lesser extent, in the management 
of certain inoperable bronchogenic and ovarian carcinomas. Statistically these 
constitute a small fraction of all the malignant diseases. In spite of the useful¬ 
ness of the sex hormones in the treatment of prostatic and breast cancer, theie 
still is a tremendous need for chemical compounds to control disseminate 
epithelial tumors. . . 

Is there any explanation for this limitation? Two factors should be mentione 
As you know, the rapid advances in the chemotherap}'^ of human bacterial in cc 
tions which have occurred in the last decade have been dependent in large par 
upon screening of thousands of compounds against infections in expeiimen a 
animals or against microbes in culture tubes. Thus if a chemical is foun v nc^ 
controls a streptococcus septicemia in mice or tuberculosis in guinea pigs 
monkeys or even malaria in ducks, the probabilities are great that it v i a so^) 
active against the analogous human infection. In cancer chemotheiapy 
the compounds are tested against a variety of transplantable tumois m 
rats and rabbits. However, inhibition or destruction of a raammaiy 
cinoma in mice or a squamous cell carcinoma in rabbits, for examp , 
necessarily imply that a similar effect will be noted against the analogous 
tumors. In fact the evidence available from clinical evaluations o 
pounds which had been found active in laboratory tests sugpsts * 
exception of mouse leukemia, animal tumors are not biologica y gprccn- 

parable to human tumors of the same histological type. Maj'be, tjjg. 
ing methodolog}' for the selection of drugs active against human ma i 
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ease could be improved. This major issue is now being investigated and it is 
conceivable that a more appropriate biological system or several systems will be 
found. 

Another factor which may be operative in limiting cancer chemotherapy 
largelv to the Ijunphomas and leukemias is the difficulty of clinical evaluations 
of drags against epithelial tumors. The Ij-mphomas and leukemias when they 
are evidently disseminated are most often characterized bj’ rapid progression, 
marked constitutional reactions, distinctive peripheral blood picture as well as 
many easilj’ palpable and measurable soft tissue lesions. The signs and symp¬ 
toms provide ample opportunity for evaluation of efficacy of therapy based on 
objective criteria. The epithelial cancers, on the other hand, run a relatively 
chronic course and evaluations based on change of .\-ray shadows, alteration in 
size of soft tissue masses, alleviation of pain or other subjective symptoms are 
notably unreliable. 

Again the path ahead in this problem has been blazed in Urologj'. It is well- 
known to j'ou that the demonstration by Gutman of the elevated serum acid 
phosphatase in disseminated prostatic carcinoma’’ has significantly aided in the 
development of therapeutic procedures in this disease. Comparable tests for 
study of therapy in other tumors have not been available. In the past few 5 'ears, 
however, attention is increasingly being devoted to this area. Lazio and his 
associates, for example, have studied calcium metabolism in patients with 
osteolytic and osteoblastic metastases.” He has found that, under carefullj' con¬ 
trolled conditions, change in the urinary excretion of calcium is a sensitive and 
early indicator of the effects of therapy on the tumor. Hyman working on the 
medical wards of the Delafield Hospital has been investigating the anemia of 
cancer. He has found that hemolj’sis plays an important role in the development 
of anemia in patients with disseminated epithelial tumors as had previouslj' 
been noted in patients with Ij-mphomas and leukemias.” Bj' the use of appro¬ 
priate techniques it is possible to follow quantitatively the rate of red cell de¬ 
struction. This measure of the effect of a tumor on host metabolism is now being 
used in the clinical evaluation of potential chemotherapeutic agents. Xew 
objective criteria based on the biologj" of cancer in man are being widely sought. 
It is entirelj' possible that with these available there will be a rapid improve¬ 
ment in the evaluation of drug therapy against epithelial tumors. 

IliiTiat, in summary, can we saj”^ of the future of cancer chemotherapj"? These 
are the facts on which to base a forecast. The living cell is a unit of integrated 
chemical reactions. Each tj'pe of cell carries on chemical transactions which are 
characteristic for it and distinguish it from other cells. BTien some cells of a 
tissue grow and multiply while their neighbors have ceased to do so, a change 
in the chemical behamor of the aberrant cells has taken place. The control of a 


DaHpnt“«Gutman; E. B.: .An “acid” phosphatase occurring in the serum of 
473 1938 metastasizing carcinoma of the prostate gland. J. Clin. Investigation, 17: 

and nrpfw’ E-, Scliulman, C. A. Beilin, J., Gottesraan, E. D. and Schilling, A.: Mineral 
and protein metabolism in osteolytic metastases. J.A.M.A., 148: 1027 1952 

mia^h^nW-^V’ F'^’^tt. S. AI. and Young W. A.; The haemolytic factor in the ane¬ 
mia ot Emphatic leukemia. J. Clin. Investigation, 30: 130, 1950. 
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malignant cell other than by complete removal can only be accomplished b}' 
controlling its chemical reactions. In our discussion today emphasis has been 
placed on drugs which alter the essential biochemical reactions of nucleic acid 
synthesis. This is not the only dynamic mechanism essential to cellular survival. 
For example we have mentioned the energy producing reactions which are neces¬ 
sary to drive the machinery of nucleic acid synthesis as well as other anabolic 
processes. As our knowledge of the intimate details of energy production in nor¬ 
mal and neoplastic cells is enlarged and as our understanding of the subtle dif¬ 
ferences in other chemical reactions between normal tissues and cancers grows, 
chemical agents will be found which can modify the mechanisms and thereby 
destroy the offending cells. It is not a quick solution which should be anticipated. 
This is unrealistic and can only lead to disappointment. Not only will we be 
dependent upon further advances in biochemical knowledge of normal cells but 
also on characterizations of the chemical reactions of each of the many types of 
cancers. These advances are being made. The laboratory and clinic are working 
as a Avell-integrated team. The forging of our armamentarium is proceeding with 
ever better blueprints and, I sincerely believe, we can look forward to happier 
cancer hunting in the reasonable future. 
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POLYARTERITIS XODOSA OF THE KIDXEY 

HARPA' JOEL ZI5K 

Fro-, the D^pn'l-C'.t o( .Voliciric. Jerirf. Hospital. Broollpii. A. I . 

It is proposed to present in this paper some of the salient features of poly¬ 
arteritis of the kidney with special reference to its pathologic anatomy and at\pi- 
cxil s^Tuptonis. It is not nithin the scope of this paper to reciew in detail the 
etiolotrc. pathologj' and s^Tiiptoms of the disease, as this information is readih 
available in any of the numerous publications on the subject, but rather to dis¬ 
cuss a few of the more salient factors which should be borne in mind when one is 
c-alled on to treat this condition. .Vn extensive and detailed re\'icw of the litera¬ 
ture on the pathologj" and s\Tnptomatolog>‘ is therefore precluded in this paper 
so that only a generalized summary of the prevailing concejjtion will be given. 

CASE REPORT 

E. L.. a white woman aged 2$. was suddenly seizetl wdth excniciating lower 
abdominal pains without radiation or fever, of 2 days' duration. She stated that 
she was well until the onset of the present ilhie.ss. 

Physical examination revealed a well developed and well nourished woman, 
rather acutely ill. The temperature was lOlF and the pulse 100. The heart and 
lungs were essentially negative: the blood pre.ssure was 120 SO. The alxlomen 
was soft throughout, not chstended and quite tender all over, but more so in the 
right lower quadrant; there was no muscle rigidity or rebound pain. Xo masses 
or organs could be palpated. Rectal examination was negative. Blood count dis¬ 
closed a leukoctnosis of 12.000 with 30 per cent eosinophiles. Xo definite diag¬ 
nosis could be rendered at the time and she was adnritted to the Cromi Heights 
Hospital for funher study. 

On the day follon-ing admission several cutaneous nodules, violet red in color, 
developed over both legs. Each nodule measured appro.ximately G mm. in di¬ 
ameter. shghtly raised from the free skin surface, and was not tender. A tenta¬ 
tive diagnosis of polyaneritis nodosa was made and biopsA- of one of the nodules 
Was done for microscopic e.xamination. 

Microscopic sections showed a somewhat variegated picture. The epidermis 
was well preserved. AVithiu the dermis and subcutaneous tissue there were ac¬ 
cumulations of round ceUs. many polymorphonuclear neutrophiles and many 
eounophiles. These were in the rfeinity of small and medium sized arteries and 
Were also present within the vessel walls. The arterial walls were in places necrotic 
or showed marked fibrinoid degeneration. In some of the arteries there was 
nmrked h\-perplasia of the endothehum with encroachment upon or obliteration 
01 the lumina. The h>-perplastic endothelium in a few arteries was infiltrated 
with cells as described above. A few mult inucleated giant ceUs were seen in places. 
The ceUular mfiltration was also present about the skin appendages and between 
lobules of adipose tissue (fig. 1). Diagnosis: Polyaneritis nodosa of the leu. 

Accepted for publication Xovember 25, 19-52. 
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While in the hospital the patient had progressive weakness and numbness of 
the feet and legs, and an elevation of temperature which fluctuated between 
102 and 99F. On the premise that the lesion may be of an infectious nature, she 
was given large doses of penicillin parenterally and sulfonamides orally for a 
period of 10 days, but with no beneficial effects. Soon afterwards, a localized 
area of gangrene developed on the skin of one leg and was quite resistant to 
treatment. The skin rash disappeared after 2 weeks; the numbness and weakness 
however, spread to involve the hands and wrists, and very soon a wrist drop and 
a foot drop developed. The patient left the hospital after a month’s stay with 
no apparent impro-sfement aside from complete relief of the abdominal pains. 



Fig. 1. Biopsy of skin nodule; note necrosis of vessels with marked perivascular inflam 
matory cell infiltration. X SO. 

The patient consulted subsequentlj"' several clinics including the Nen Yoik 
Hospital, Johns Hopkins, and the Brookl 5 m Jewish Hospital, but very little cou 
be offered in the form of therapy. She continued to linger on for a period o 
j'^ears receiving phj'^siotherapy for the weakness in the extremities, and sedatn es 
for pain. At the end of this time she was readmitted to the Jewish Hospita 
cause of very severe headaches and pain in the back and shoulders, of 3 v ee's 
duration. She also complained of dizziness, vertigo, nausea and vomitmg. 

On admission, physical examination revealed an acutelj'^ ill patient 
ing of severe headaches and back aches. The temperature was 
116; blood pressure 200/120. There was some puffiness of the face an aioun 
the ej'^es, and a right foot drop. r 

Excretory urography revealed normal function on the left with no e or 
of the renal pelvis, calyces or ureter. No dye could be visualized in the 
ney. Some calcareous shadows were noted in the upper right qua ran o 
abdomen which were thought to be in the gallbladder or in the 

Cj^stoscopic examination revealed a trabeculated bladder. The meteia 
appeared normal. The right ureter showed an obstruction approxima e } 
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from the iireternl orifice in the blndderj no flow of urine wns obtained fiom this 
ureter. Xhese findings were verified bv x-ray examination- 
In view of the blockage of the right ureter, probably by stone, an exploratory 
operation of the right kidney was deemed advisable. At operation, the right kid¬ 
ney was found tense and enlarged to 2 or 3 times the normal. On section, little 
kidnev tissue was noted and clear fluid was obtained. The ureter was not easily 
\-isuaiized. A calcified, ureter-like structure containing numerous beads was 
noted, the peritoneum was opened and the gallbladder examined; it was free of 
calculi. A right nephrectomy was performed, following which the pain in the 
back subsided, the headaches disappeared and the blood pressure dropped from 
200 to IGO systolic. 



Fig. 2. Kdney removed at operation. Xote distension of ealvees, pehds and thinning 
of cortex. 

The gross specimen consisted of the right kidney weighing 88 gm. and measur¬ 
ing 10..5 by .5.6 by 2.7 cm. tvith 6.-5 cm. firm, nodular ureter. The capsule stripped 
with ease revealing a smooth surface mottled red in the upper pole and pink 
grey in the remainder. There were numerous petechiae scattered over the surface, 
more marked in the upper pole. These were also seen in the cut surfaces. The 
cortex was thin and the pelvis and cah'ces were greath' distended (fig. 2). 

Ivlicroscopically, the striking changes were seen in the blood vessels. These 
changes were tj-pical of polyarteritis nodosa and were seen in all the stages of 
infiamation, from the acute to the completely healed. In some, the walls were 
necrotic and denseh’ infiltrated with polymorphonuclear neutrophiles and eosin- 
ophiles, while others showed less of the cellular infiltration and more of the fibrin¬ 
oid degeneration in which the wall stained intensely pink. Some of the lumina 
were occluded by recent thrombi, while others showed organization and re¬ 
canalization. Still others showed endarteritis, intimal proliferation with markedlv 
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TThile in the hospital the patient had progressive weakness and numbness of 
the feet and legs, and an elevation of temperature which fluctuated between 
102 and 99F. On the premise that the Jesiou may be of an infectious nature, she 
was given large doses of penicillin parenterally and sulfonamides orally for a 
period of 10 days, but noth no beneficial effects. Soon afteiTrards, a localized 
area of gangrene de^’eloped on the skin of one leg and was quite resistant to 
treatment. The skin ra.sh disappeared after 2 weeks; the numbness and weakness 
however, spi-ead to involve the hands and wrists, and verj' soon a wrist drop and 
a foot drop developed. The patient left the hospital after a month’s stay mth 
no apparent impro\'emeut aside from complete relief of the abdominal pains. 



Fig. 1. Biopsy of skin nodule; note necrosis of vessels with marked perivascular inflam 
matorj' cell infiltration. X SO. 

The patient consulted subsequently several clinics including the Nev York 
Hospital, Johns Hopkins, and the Brooklyn Jewish Hospital, but verj' httle cou ^ 
be offered in the foim of therap 3 '. She continued to Imger on for a period o 
3 'ears receiving ph 3 'siotherap 3 " for the weakness in the e.vtremities, and sedatnes 
for pain. At the end of this time she was readmitted to the Jewish Hospita 
cause of very severe headaches and pain in the back and shoulders, of 3 nee's 
duration. She also complained of dizziness, vertigo, nausea and vomiting. 

On admission, ph 3 'sical examination revealed an acuteh’ ill patient comp ain 
ing of severe headaches and back aches. The temperature was 100.2F, pu ..e 
116; blood pressure 200/120. Thei'e was some puffiness of the face and aroun 
the e 3 ms, and a right foot drop. 

Excretor 3 ' urograph 3 " revealed normal function on the left with no e ^ 
of the renal pehns, ca] 3 'ces or ureter. Xo d 3 -e could be rdsualized in the 
ue 3 '. Some calcareous shadows were noted in the upper right quadrant o 
abdomen which were thought to be in the gallbladder or in the mesenter 3 . 

C 3 'stoscopic examination revealed a trabeculated bladder. The uretera on 
appeared normal. The right ureter showed an obstruction approximateh - cm 
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from the ureteral orifice in tire litadder; no flow of urine was obtained from this 
ureter. These findings were verified by x-ray e.vamination. 

In view of the Ifiockage of the right ureter, probaifi}- by stone, an exifioratory 
operation of the right kidney was deemed advisable. At operation, the right kid¬ 
ney was found tense and enlarged to 2 or 3 times the normal. On section, little 
kidney tissue was noted and clear fluid was obtained. The luctei was not easilj 
visualized. A calcified, ureter-like structure containing numerous beads was 
noted, the peritoneum was opened and the gallbladder examined; it was free of 
calculi. A right nephrectomy was performed, following which the pain in the 
back subsided, the headaches disappeared and the blood pressure dropped from 
200 to 160 S3'stolic. 



Fig. 2. Kidney removed at operation. Xote distension of ealvees, pelvis and thinning 
of cortex. 

The gross specimen consisted of the right kidney weighing 88 gm. and measur¬ 
ing 10.5 by 5.6 by 2.7 cm. nith 6.5 cm. firm, nodular ureter. The capsule stripped 
wth ease revealing a smooth surface mottled red in the upper pole and pink 
grey in the remainder. There were numerous petechiae scattered o^'er the surface, 
more marked in the upper pole. These were also seen in the cut surfaces. The 
corte.v was thin and the pehds and caljmes were greatl 3 ^ distended (fig. 2). 

Microscopically, the striking changes were seen in the blood vessels. These 
changes were tj-pical of pol 3 'arteritis nodosa and were seen in all the stages of 
inflamation, from the acute to the compIetel 3 ’‘ healed. In some, the walls were 
necrotic and denseb' infiltrated unth pol3Tnorphoauclear neutrophiles and eosin- 
ophiles, while others showed less of the cellular infiltration and more of the fibrin¬ 
oid degeneration in which the wall stained intensel 3 ^ pink. Some of the lumina 
were occluded b 3 '^ recent thrombi, while others showed organization and re- 
canalization. Still others showed endarteritis, intimal proliferation udth markedly 
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Fig. 3. A, section of kidnej' shoi\ing perivascular inflammatoiy cell _ „f j 3 oii- 

uli here are fairh' veil pieserved X 120 B, section of kidney "loQ 

man’s capsule and arterioles with inflammatory cell reaction X 

narrowed lumina and with little or no cellular infiltration of the n all, these icpi 
sented the healing of healed stages or the disease. . 

The glomeruli in some areas tvere still fairlj’ well preserved. E sen ^ ^ 
showed thickening of Bowman’s capsule; man}- were partly or 
alinized. The interstitial tissue was increased in amount and dense } 
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small and large mononuclear cells, poljTnorphonuclear neutropliiles and 
vaiY-ing numbers of eosinophiles. The tubules were small and atrophic and con¬ 
tained inspissated, pinh staining material. ^lultiiiucleated giant cells and cells 
containing golden brown pigment were also seen scattered throughout the prep¬ 
arations. Some of the tubules also contained calcific material (fig. 3). Diagnosis: 
Eidney, right, with polyarteritis nodosa, pyelonephritis, chronic and acute; 
hydronephrosis. 

COJDtEN'T 

Few lesions indeed, present a more variable and complicated clinieal picture 
than those of polyarteritis nodosa, and there is still much discussion and con¬ 
troversy as to the etiology', pathogenesis and methods of treatment of the disease. 
The lesion often presents a multiplicity of srunjitom complc.v which mimics 
closely one or se\'eral diseases of different nature at the same time, rendering 
clinical diagnosis most difficult. Thus, any one organ or combination of organs 
in the body may be involved in the disease process at one time leading to almost 
any combination of s.vmptoms that the imagination can conceive. It is this ir¬ 
regular and baffling sjauptomatologv' which has resulted in such chaos of mis¬ 
diagnosis during life. However, the very protean nature of the disease should 
lead one to suspect this condition in the differential diagnosis, especially in cases 
of fever of iinknomi on'gin. IVhen the patient first consulted me she presented a 
clinical picture of an acute inflammatory condition of the abdomen, and cases 
have been reported in which surgerv’ was perfonned because of such mistaken 
diagnosis. 

The disease affects all age groups and is equally distributed in both sexes. 
It is more common however, in young people. There is considerable discussion 
as to the etiologj- of the disease. It has been assumed by some that s\’philis may 
be a causative factor. AATiile sc-philis may occur in association with polyarteritis, 
it is nevertheless quite uncommon for the two lesions to co-e.xist. Although both 
diseases have one factor in common, namely, that the inflammatory process 
centers around the blood vessels, the inflammatory reaction however, is widelv 
different in each instance. 

Some clinicians ha^'e associated polyarteritis nodosa ndth some allergic mani¬ 
festations and considerable importance has been attached to the frequent oc- 
cunence of allergj’ in patients with polyarteritis nodosa. It has been assumed 
that allergj* is of primarj- importance in the genesis of these lesions and cases have 
been reported of the co-existence of asthma with polyarteritis nodosa. Also, differ¬ 
ent methods of experimental approach have been used to explain the de\-elopmeat 
of polyarteritis, but some of these are suitable only for animal e.xperimentation. 
Thus, Harris' was able to produce lesions similar in character to polyarteritis in 
the arteries of rabbits by injecting the animals nith bacterial products. One 
must consider such results with extreme caution since the vascular s.vstem of the 

in 'ra^bi^^- 1 of periarteritis nodosa 

Ho 5 p.'‘' 7 i:'V 2 .f 19^® « periarteritis nodosa. Buil. Johns Hopkins 
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rabbit is very labile and subject to great fluctuations when exposed to irritating 
agents. Rich^ described vascular lesions characteristic of polyarteritis nodosa in 
5 patients who, shortly before death, had hypersensitive reaction following thera¬ 
peutic injections of foreign serum. The presence of a high eosinophilia in both 
polyarteritis nodosa and in allergic individuals adds further support to the con¬ 
tention that the two conditions are related. Other observers attribute the cause 
of the disease to some toxic condition because of its wide dissemination and in¬ 
volvement of almost the entire vascular tree of the medium and smaller size 
vessels of the body. 

At the present time it definitely cannot be stated what underlying abnormalit}' 
is responsible for the predisposition to the disease. Animal experimentation, al¬ 
though of importance, does not necessarily always apply to changes in the human 
economy, and consequently experimental efforts should be directed toward 
human criteria whenever possible. The present state of knowledge permits only 
theorization regarding the practical application of this experimental work to man. 
There is no doubt that more than one factor is concerned in the production of 
this disease; this may be of an infectious, allergic or toxic nature, or a combina¬ 
tion of all three. So far as this patient is concerned, there was no history of 
syphilis, allergy, or infection in the body; although she did develop an intense 
and prolonged skin rash following therapeutic administration of penicillin. 

The onset of the disease, although generally insidious, may be quite acute, 
Most commonly the patients complain of symptoms referred to the gastro¬ 
intestinal tract, namely'-, malaise, anorexia, loss of weight, weakness and general 
abdominal pains of a vague nature, pain in the muscles of the legs and symptoms of 
multiple neuritis are frequent complaints. There may be a rise in temperature of 
a diphasic nature, or the temperature may be normal and irregular. The symp¬ 
toms may be referred to the heart and cause tachycardia, palpitation, or the 
clinical picture may be one of acute and chronic glomemlonephritis with evi¬ 
dence of hypertension, nitrogen retention and albuminuria. 

Perhaps one of the most significant diagnostic features of polyarteritis nodosa 
is the disclosure of cutaneous nodules which usually appear over the extremihcs. 
A biopsy of one of these nodules will reveal the true nature of the disease, m 
histologic features of the lesion may be briefly summarized thus: 1) Abun an 
infiltration with polymorphonuclear neutrophiles, eosinophiles, and to a lessei 
extent also rvith round cells in and around the small and medium size blood vesse s, 
2) profound changes in the blood vessel Avail consisting of fibrinoid degeneiation 
of the media, endothelial proliferation and thrombosis; 3) fibrosis and recana iza 
tion of the A'essels. Unfortunately, only a relatively small percentage o t ie pa^ 
tients Avith poly'-arteritis nodosa deA'elop the skin lesion, and one has to seal c i 
for the lesion in a biopsy of muscle AA'henever the disease is suspected. eie A\a 
no difficulty in diagnosis in this patient once the skin rash develope , a uop 
of one of these nodules disclosed at once the tme nature of the disease. 

The kidneys A'ery often shoAV evidence of acute or chronic glomeru onep n 
Infarctions and massiA'e hemorrhage of the kidneys have 
ported. The changes in the kidneys are usually associated uiti lype 
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nitrogen retention, albuminuria and hematuria. In the case reported here, one 
kidney showed widespread destruction and inflammation requiring its lemoral. 

The peripheral blood vessels may show thickening with diminished or absent 
circulation and pulsation. The changes in the vessels are sometimes associated 
with local gangrene as it occurred in our patient, or they may give rise to sj'^mp- 
toms suggestive of Reynaud’s disease. Such findings in the peripheral blood ves¬ 
sels are often suggestive and helpful signs in making a clinical diagnosis. The 
joints maj' also become affected and become swollen, tender and red. 

The laboratory data are of some aid in making a diagnosis. The blood count 
shows a leukocj’’tosis and a definite rise in cosinophiles; the latter is frequentl 3 ’^ 
reported to average about 7 per cent. Our patient showed an cosinophilia which 
fluctuated between 60 and 30 per cent. The sedimentation rate is also definitel}' 
elevated and at once suggests an inflammatoiy reaction. The blood chemistiy 
shows nothing pathognomonic aside from nitrogen retention when the kidnej^s 
become involved. 

The histopathologic changes noted in and about the blood vessels of the kid- 
nej" are rather unique and quite striking and offer, therefore, little difficulty in 
diagnosis. The inflammatory process is rapidlj’- progressive and pursues a defi¬ 
nite pattern. In the earty stages of the disease there is an acute inflammatorj' 
cell exudate composed largely of poljTnorphonuclear neutrophiles and eosino- 
philes in and about the small and medium size blood vessels. The intima at the 
same time shows endothelial proliferation nith encroachment on the lumen of 
the vessel. As the disease progresses there follows in rapid succession, necrosis 
of the vessel wall and thrombosis of the lumen. The end result of this inflam¬ 
matory process consists of complete fibrosis and obliteration of the vessel. 
Sometimes organization and recanaliaztion of the thrombus will occur. We could 
demonstrate in the same specimen all morphologic gradations, from the earty 
infiltrative cellular tendencies, through endothelial proliferation of the intima, 
necrosis of the vessel wall and thrombosis, up to frank and unquestioned fibrous 
replacement of the vessel. It is generallj’^ believed that onlj' the arteries are sub¬ 
ject to the aforementioned inflammatoiy changes. It has been shown, hower-er, 
that the veins maj’’ become equalty affected. A careful studj*^ of a number of 
sections of both the skin biopsy and the kidney^ in this patient showed the lesion 
in both the arteries as well as in the veins. The cosinophiles in the inflammatoiy 
cell exudate form a striking picture and their presence in large numbers is closety 
associated with this disease. The necrosis of the media is of a peculiar fibrinoid 
nature closely resembling the picture seen in Libman-Sacks disease, malignant 
nephrosclerosis, and rheumatic fever. Indeed, some observers are inclined to 
associate polyarteritis nodosa with these lesions, although I am more of the 
opinion that polyarteritis nodosa is a distinct clinical and anatomic entity and 
should not be confused with anj' of the other lesions. 

The prognosis in patients with polyarteritis nodosa is grave, since very few 
survive the disease. Life expectancy is usually short and depends largely on the 
organ or organs affected. When a ^dtal organ is im^oh^ed, death follows very 
rapidly. A few patients may linger on for several years, although at no time are 
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the patients entirely free of symptoms. This patient has been acutely and chron¬ 
ically ill for a little more than 6 years and has been enjojdng fairlj'^ good health. 

Very little can be offered to the patient in the form of therapy. One observer 
has reported a cure with sulfaphridine administration. AVe doubt however, that 
sulfonamides are at all helpful. Our patient received massive doses of penicillin 
and sulfonamides but with no beneficial effects. Treatment of individual organs 
as they become involved may become necessary, but complete eradication of 
the disease cannot be hoped for at the present time. 

SUMMARY 

A case of polyarteritis of the kidnej'^ is reported and fully discussed. The case 
is a typical illustration of the protean nature of the disease, its atypical S3'mpto- 
matologj’- and pathologic anatomy. 

The diagnosis of polyarteritis nodosa is difficult at times because of the many 
organs that may become involved at one time, each rvith its individual symptom 
complex. 

A correct clinical diagnosis can be made whenever a skin rash is present. A 
biopsy of the skin lesion will reveal the true nature of the disease. 

164 Argyle Road, Brooklyn, N. Y. 
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The mother of a 7-yoar old child complained that her daughter was con¬ 
stantly wet, although she urinated at definite nonnal intervals. Xothing else is 
pertinent in this child's history. 

Cvstoscopic e.vamination showed a noiTnal left ureteral orifice, but no right 
ureteral orifice could be seen. With a smalt endoscope the condition shown in 
figure 1 was found. Xear the ceiunx and abor-e a slightly constricting band in 
the vagina, an orifice was seen from which urine was emitted. This opening in 
the vaguia was now catheterized and a retrograde pyelogram made. The tip of 
the catheter was at the level of the second lumbar vertebra, and the pyelographic 
medium was about U cm. beyond the tip of the catheter. Xothing resembling 
a renal pehis was made out. 

The bladder urine was nomtal and the phenolsulfonphthalein output from 
the bladder after 70 minutes was 40 per cent. Since the output of phenolsulfon- 
phthaleiu from the vagina was infinitesimal, a right nephrectomy was decided 
upon. The only difficulty about the nephrectomy was in finding the kidney 
which was in fairly nonnal position, but e.xtremely small as shomi in figure 2 . 

The pathological report was as follows: ‘•Specimen consists of a small atrophic 
or undeveloped embn-onic kidney which measures approximately 2 cm. from 
its upper to lower pole, aud 1J 2 cm. from the cortex to pehds. The capsule strips 
uithout much resistance, except in the region of the pelras, where it is very 
adherent. The cortical tissue under the capsule consists of several definite lobu¬ 
lations with numerous less definite mmor ones. On one section a contracted 
fibrous pebds is seen, and with the aid of a magnifring glass the pyramids and 
calyces can be made out. Just opposite the pehis and equi-distant from the pole, 
there is a bvdgiug well-developed lobe which seems to be more highly developed 
in the functional elements, tubules and calices, than the tissue at the poles of 
the kidney. Two sections taken for microscopic study: One through the lower 
pole, and another through the lobulated area, midway between the poles. Im¬ 
pression: undeveloped, embryonic kidney. 


"Microscopic examination: Section 1 (fig. 3) taken from the lower pole of the 
kidney, shows scarcely any remnants of functional elements. The remnants of 
the glomerali are replaced by hyalinization; however, a somewhat nonnal look¬ 
ing glomenilus is occasionally seen. Elsewhere the specimen is represented by an 
area of coimective tissue, and fibrous stroma, much of which is partially hyalin- 
ized. There are munerous and extensive areas of round cell uifiltration which 


contam the remnants of tubules. In one area there is an area of somewhat 
degenerated epithelium which probably represents a portion of the pehds. 

"Section 2 (fig. 4) is taken from the central portion of the nodidar tissue, from 
the periphery toward the pehis. In this section normal looking glomenili are 
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numerous, and many descending tubules are seen. There are some areas, however, 
which show considerable round cell infiltration and near the inner margin there 
is some connective tissue with small hyalinized areas. This section suggests that 
the area from which it was taken represented that of a fairly normal kidne}' in 
which the functional elements were still patent. Impression: Embryonic un¬ 
developed kidney.” 



Fig. 1 . Right ureter opening in vagina above constricting band 
Fig 2 a External surface, b, Sagittal section 



Fig 3 

This case presents two interesting embrj'ological conditions, renal Inp 
plasia and ectopic opening of the ureter in the female. . jg. 

I shall first discuss renal agenesis, of which three varieties hat e 
scribed. First, total absence of the kidne^^; second, renal aplasia; an 
hypoplasia, all of which are defects of development and must not ae c 
with atrophy of the kidney due to disease. 
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In total absence of the kidney, the priman- renal bud does not develop from 
the Wolffian duct, and so there is no effidence of the ureter on one side. 

In renal aplasia, a ureteral orifice is present but the ureter is partly absent or 
is represented only by a fibrous cord, and the kidney is not a functioning organ, 
but is represented by fibrous tissue or small remnants of renal tissue. 

Li renal hj-poplasia, a secreting kidney is present, but it is extremely small 
and is totally inadequate to carry on life. The case which I have presented is a 
tj'pical example of renal hj'poplasia. 



Fig. -1 

In aU of these conditions, the remaining kidney is hypertrophied. I\Iany 
miters have called attention to its proneness to disease: stone, pyelonephritis, 
hydronephrosis, and nephritis, ^Most writers consider this concomitant disease 
as due to the kidney ha^■ing to carrj- on the entire work of both kidneys. It is 
not my impression that any such disease processes occur in the remaining kidney 
after nephrectomy for disease or in cases of unilateral hydronephrosis dating 
back to very early life. 

It is certain that hydronephrosis of the remaining kidney must be due to 
congenital obstmetion. Pyelonephritis and stones may also have stasis as their 
background in some instances, but it also seems to me that there maj- be a con¬ 
genital disturbance of cellular acthity. or a tendency to cellular degeneration 
not due to excessive work but to an inherent weakness; and it seems to me also 
that in the case of nephritis of the remaining kidney, that this is a congenital 
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i. Joo Md ttlt ”■ «“ 

of the remaining kidney Formerly thi<s^ symptoms are entirely on the side 
fc A anej. i ormerly this presented a great hazard, bnt ivilli the 




male. B iisn/ tcrmin.ntions. A, usual cmbryological path of migration in 

higher in umirpnffni •'path of migration in female. C, unusual migrations to point 
terior to iirefpnf “'l^n^o’c stalk. D, urorectal septum developing an- 

migration to mfiHpH ’n”’/'®! indicate normal course of ureter.) B, unusual 

in female fvaefn masculinust. F, migration to mullcriaii s.vstcm 

in lemaie (vagina or uterus, or fallopian tube). 


detelopment of intravenous pyeloradiograph}' these hazards are notvliore near 
"■ foimeily were, as far as adults are concerned. However, in dealitig 

with children, urological examinations are not easy, and here the danger is very 
gieat unless one is extremely tdgiiant. 

The most widely accepted explanation for renal hypoplasia is <hat during 
fetal life the kidney, at one stage or another of its det'elopment, received an 
inadequate or improperly distributed blood supply. 

In considering the vaginal ectopic ureteral opening in this case, one must 
recall the close association between the miillerian and wolffian ducts. If the 
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ureter does not separate itself from the wolffian duct but accompanies that canal 
in its journey caudahvard, there results an abnonnal connection of the ureter 
mth those organs which arise from the wolffian duct (in the male, A'as defei’ens, 
seminal vesicle and ejaculatoiy duct; in the female, Gartner’s duct). If the 
ureter does not remain isolated from the mulleriau duct, it is attached in women 
to the uteius or to the \-agina. If the ureter, after the sixth week of embryonic 
life, does not become detached from the wolffian duct but accompanies that 
canal in its downward course, then the ureteral opening maj- be found in the 
urogenital sinus and the organs developing out of this, i.e., in the upper portion 
of the urethra in both se.xes and in the vestibule of the A'agina in women. These 
abnonnal openings are gi-aphicalh' illustrated in figure 5. 

1136 IT. 6th Si., Los Angeles 17, Calif. 
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From the Department of Pathology and the Section on Urology, Division of Surgery, Bowman 
Gray School of Medicine of Wake Forest College and the North Carolina Baptist Hospital, 

Winston-Salem, N. C. 

Perinephric cysts are rare enough to warrant recording, and yet are of clinical 
importance due to the differentiation of abdominal masses and to the relief 
obtained bj'' surgical excision. Campbell' states that 12 cases of perirenal 
h 5 '-dronephrosis (renal hj'-groma or hj'^drocele renis) had been reported up to 
1933. Gilliam- reported 1 case in 1951 and found onty two more in a review of 
the literature. In 1952 Spriggs,® in an e.xcellent paper on this subject, noted 
that most articles were outside of the English and American journals. From 
his presentation one must conclude that the number of cases is closer to one 
hundred or more. 


CASE HEPORT 

A. P., a 15 month old white male infant, was admitted on November 28, 
1951 because of an enlarged abdominal mass, first noted at 2 weeks of age when 
it was the size of a “duck egg,” but had progressively enlarged to the dimensions 
of a “large grapefruit.” There were no associated gastro-intestinal or genito¬ 
urinary symptoms except for episodes of crying before urination the 2 weeks 
previous to admission 

The past personal and family histories were not significant. 

The physical e.xamination revealed a baby 30 inches in length, and weight 
21 pounds, 6 ounces. The diameters of the head, chest and abdomen vere 
respective^ 19, 20 arrd 20^^ inches. The blood pressure was 140 mm. Hg. systolic 
with a diastolic of 80. The other pertinent findings were restricted to the abdomen 
which was markedly protuberant. On palpation the abdominal wall vas tense 
and a firm, rrontender, lobulated mass was found occupying the entire left si e 
of the abdomen from the costal margin to the pelvis. The impression was a tumor 
or ej’^st of the left kidnej’’ or adrenal gland. 

The laboratory data were as follows: The red blood cell count vas 5.2 mi loa 
per cu. mm. with a hemoglobin of 9.6 gm. per 100 cc of blood and a hematocri 
of 35 per cent. The white blood cell count was 10,000 per cu. mm. uith a 
differential. Examination of the urine was negative for albumin and^sugai vi^^^ 
the microscopic study'^ within normal range. The blood Kahn and 
tests were negatir^e. Tlie stool was not unusual. The tuberculin test uas nega 
while the Shick test was positive. Cultures from the throat greu out lemo } 
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staphylococci (coagiilase negative). Pseudomonas, beta streptococci, and neis- 
<=eria catarrhalis. The blood nonprotein nitrogen was 48 mg. per cent, the chlo¬ 
rides 96.4 mEq. per liter (564 mg. per cent), and the CO. combining power 
20.3 mEq. per liter (45 voh per cent). 

\fter whole blood transfusions, the red blood cell rose to 5.9 million per cu. 
mm. and the hemoglobin was 14 gm. per 100 cc. Three additional urinalyses 
were ndthin normal range. A chest x-ray was interpreted as normal while a flat 



Fig 1 External appearance of perinephric cyst and kidney 

film of the abdomen had a large homogeneous densitx' on the left side thought 
to be a Wilms’s tumor. An excretorj- urogram was considered to indicate good 
function of the right kidney and ureter but no dye was excreted by the left 
kidnej’. The left kidney on retrograde pyelogram was found to be hx’dronephrotic 
and pushed dmvnward and to the right by an attached round mass, possiblj- a 
cyst. The child at this time had temperature elevations to 104F dail 5 '. which 
Mere unbenefited by penicillin or Chloromycetin but returned to normal after 
streptomycin. It was felt that an urinarj’ block was present with a renal pehnc 
infection. 

On the twentieth hospital day, under general anesthesia and through a left 
transverse loin incision, a large c 3 ’-stic mass was removed, which was in the 
region of the left kidney and attached to the left ureter. The blood loss rvas 
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hydronephrosis (renal hygroma or hydrocele renis) had been reported up to 
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that most articles were outside of the English and American journals. From 
his presentation one must conclude that the number of cases is closer to one 
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CASE REPOET 

A. P., a 15 month old rvhite male infant, was admitted on November 28, 
1951 because of an enlarged abdominal mass, first noted at 2 w'eeks of age Avhen 
it was the size of a “duck egg," but had progressively enlarged to the dimensions 
of a “large grapefruit.” There were no associated gastro-intestinal or genito¬ 
urinary symptoms except for episodes of crying before urination the 2 weeks 
previous to admission 

The past personal and family histories Avere not significant. 

The physical examination revealed a baby 30 inches in length, and Aveight 
21 pounds, 6 ounces. The diameters of the head, chest and abdomen A\ere 
respectively 19, 20 and 20^ inches. The blood pressure Avas 140 mm. Hg. systolic 
Avith a diastolic of 80. The other pertinent findings Avere restricted to the abdomen 
which Avas markedly protuberant. On palpation the abdominal Avail aaus tense 
and a firm, nontender, lobulated mass Avas found occupjdng the entire left si e 
of the abdomen from the costal margin to the pelvis. The impression AA-as a tumor 
or cyst of the left kidney or adrenal gland. 

The laboratory data Avere as folloAA's: The red blood cell count aaos 5.2 mi loi 
per cu. mm. AAuth a hemoglobin of 9.5 gm. per 100 cc of blood and a hema ocr 
of 35 per cent. The AA'hite blood cell count AA'as 10,000 per cu. mm. Aiith a 
differential. Examination of the urine Avas negative for albumin an ®**S**’' 
the microscopic study Avithin normal range. The blood Kahn and ^ 
tests Avere negatiAm. The stool aars not unusual. The tuberculin test Ai as neg 
AA'hile the Shick test aars positiAm. Cultures from the throat greiA on le 
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Fig 5. A. atrophic transitional epithelium of renal pelvis separated from medullary 
tuhmes h)y dense fibrous tissue containing Ijunphocytes. H & E, X So. B, kidney cortex 
voth atrophic glomeruli and tubules being replaced bv fibrous tissue and infiltrated bv 
chrome inflammatort- cells H & E, X So. 


The gross specimen consisted of a lobulated, encapsulated, grev-ish-tvhite 
cystic mass (figs. 1 and 2) which measured 17.5 cm. in greatest dimension. On 
transection about 1100 cc of dear serous fluid escaped. The mass was composed 
of two cysts, separated by a thin partition of recognizable kidnev which was 
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Fig. 2. Cut section vith larger perinephric cyst separated from smaller h 3 'dronephrotio 
cavity bj^ partition of kidney tissue. Arrow indicates connecting fistula. 



Fig. 3. Superior portion of perinephric cj'st with thin layer of 
from fibrous tissue wall by perirenal fat. H & E, X 41. 


adrenal gland separated 
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minimal, but the sj^stolic blood pressure rose to 150 mm. Hg. with a diastolic 
of 100. The diagnosis was hydronephrosis of the left kidney with a perirenal 
cj^st or h 3 'groma. 
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about 1 cm. in greatest thickness. The larger C 3 ^st was about eight times the 
size of the othei-, with a I cm. fistula connecting them. The cyst linings were 
smooth, shiny, grejusli-white with occasional j^llow areas, 'while the walls varied 
from 3 to 6 mm, in thickness. Neither C 3 ''st had an opening to the outside. 

The microscopic sections had the larger cyst wall (fig. 3) composed of a dense 
fibrous tissue without a definite epithelial lining but infiltrated by many mono¬ 
nuclear inflammatory cells, predominantl 3 '' l 3 ''mphoc 3 des. This rvas surrounded 
b 3 '^ adipose tissue, and in some areas by a thin layer of atrophic adrenal cortical 
cells. Sections of the partition of kidne 3 ’^ tissue (fig. 4 and 5, B) had marked 
atroph 3 ’' of the parench 3 ’'ma, especiall 3 '^ the medullar 3 '' portions, with replacement 
fibrosis of man 3 '' tubules and glomeruli. The interstitial tissue was infiltrated 
by maiy l 3 ''mphoc 3 ’'tes, plasma cells and macrophages, h'lany of the arteries 
were thickened by subendothelial connective tissue. Sections of the smaller 
C 3 'st (fig. 5, 4) had a dense fibrous tissue ■rvall with a la 3 ’^er of smooth muscle in 
some portions, and a diffuse infiltration b 3 ’' chronic inflammatory’^ cells. It was 
lined b 3 '' a flattened transitional epithelium, which was desquammated for the 
most part. 

The diagnosis was 1) ureteropelvic occlusion wnth congenital hydronephrosis 
and chronic pyelonephritis, 2) perirenal C 3 fst, probably secondary to (1), and 
3) atrophic adrenal glarrd. 

The postoperative course was uneventful. The bod 3 ’ weight immediateb’ after 
surgery was 17 pounds, 8 ounces. Urinab^sis on four- occasiorrs were normal. 
An .v-ray of the left flank ■was without the previous shadow but was interpreted 
as having some fluid at the operative site. The blood pressure remained high 
(1G8/120) during the first 6 postoperative da 3 's, but at the time of discharge on 
the tenth da 3 q the s 3 "stolic was 116 mm. Hg. wdth a diastolic of 84. The parents 
have failed to returrr for followup studies on the child but it is presumed that no 
difficult 3 '^ has been encourrtered thus far. 

COMMENT 

Since the abdominal mass was discovered shortb’^ after birth, it iir all prob 
abilit3'' had developed while the child was in utero. The lesion undoubtedb' began 
as a coirgenital stermsis of the ureteropelrdc junction, which er’entually became 
completeb^ occluded. This resulted in the hydronephrosis, and with secon ai 3 
infection, the chronic pyelonephritis. Because of the presence of the is u a 
between the dilated renal pelvis and the perirenal c3mt, tlie logical cone nsra 
would be that at some time during the deA'^elopment of the hydionep uo^ 
there ivas a disruption of the wall with leakage of urine into the ^ 

and probabb^ the capsule or perirenal tissue. With increasing ^ 

fluid in the perirenal or capsular space, a C3mt was formed with resultan s 
ing and atrophy of the overlying adrenal gland. At the same time 
cortex and medulla were compressed into an atrophic partition by t le eo 

tion of intrapelvic and perirenal pressures. classification 

Spriggs,^ in attempting to reduce the confusion concerning tne ^ 
of perirenal cysts, has divided them into three main groups, 
nephric extravasation of urine, 2 ) perinephric hematoma, anc ; 
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cj^sts of doubtful origin. We believe this case is an example of the first group, 
and more specifically of the type of Buergei'' and Zinner,^ which have no history 
of trauma but do have urinary obstruction and a fistula between the hydro- 
nephrotic and perinephric cavities. However, in listing 13 cases of the third 
group, Spriggs® found that two were in newborn children associated with uiinaij’' 
obstruction, of which one was due to congenital ureteric stenosis. The cj^sts in 
these instances are thought to be the sequela of perinephric bleeding. Campbelh 
states that these cj’-sts are congenital in origin, resulting from a failure of normal 
tubular obliteration or failure to fuse properly with the excretory ducts. 

The cyst fluid is a l 3 ’-mph exudate,' but Spriggs® belier^es that the rmlue of 
such determinations, even when thej’’ are made, are equirmcal. No analj^sis was 
made in this case, but it undoubtedlj’^ would have been the same as urine because 
of the connection with the renal pelvis. 

The symptoms' in this group of cases are usuallj’’ abdominal pain with a 
palpable mass but without alteration of the nrinaiy schedule. This was certainly 
true in this instance if the "crying at urination” can be considered expression 
of the paiir. Gilliam’s® patient had hj^pertension associated with the renal 
lesion, and the blood pressure became normal following surgery. This child 
had a preoperative blood pressure of 140/80 with the upper limits of normal 
being 90/60 for this age group.® Although it dr-opped to 116/84 following the 
nephrectomy, iro additional blood pressures have been recorded up to date. 

The diagnosis' is seldom made preoperativeljq although it was considered 
m the differential of this case. The pj'elograms are usually interpreted as complete 
ureteropelvic blockage with a malignant tumor considered. It is extremely 
interesting that in this case hydronephrosis rvas seen on retrograde p 3 mlogram 
but there was occlusion of the ureteropelvic junction in the surgical^ removed 
specimen. The onl 3 ’- explanation is that the stenotic ureter became occluded due 
to the infection which followed the retrograde pyelogram. 

The treatment, according to Campbell,' is excision of the C 3 '’st, and if neces- 
saiy, the damaged kidney—presuming however the opposite kidney is adequate 
in function. The usual procedure is done in two stages: first, drainage of the C 3 "st, 
and later remor^al. However, the cyst and kidney were e.xcised in one procedure 
with good results in this case. 


SUMMARY 

A case of perinephric C 3 "st associated with ureteropehdc occlusion and con¬ 
genital h 3 "dronephrosis is recorded. This is an instance of perinephric extravasa¬ 
tion of urine according to the classification of Spriggs.® A co-existent hypertension 
has tended to improve following the nephreetom 3 n A brief discussion of patho¬ 
genesis and clinical aspects is given. 

Addendum; Since completion of the paper, a letter from the famity indicates 
that the child is growing and eating well, and without any complaints referable 
to the abdomen. 


^ buerger^ L.: Cited by Spriggs.^ 

A-: Cited by Spriggs.* 

Ynrl- Ivicintosh, R.: Holt*s Diseases of Infanc^^ and Childhood AVw 

r ork and London; D. Applcton-Century Co., 1940. p. 557. ^nuanooa. Aow 
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URETEROPELVIC OBSTRUCTION WITH HYDRONEPHROSIS: 
TREATMENT BY PYELOPLASTY IN 23 CASES 

CHARLES N. BURNS. J. EDWIN DREW and ARCHIE L. DEAN 
From the Surgical Service {Urology Scciion), Veterans Administration Hospital, Bronx, N. Y. 

Recognition that mechanical factors may produce hydronephrosis has been 
evident at least since the time of Trendelenburg who about 1886 emploj^ed 
surgery to correct such obstructions. The first successful operation of this type 
was reported by Kuester in 1892. However, the adoption of renal conservation 
rather than nephrectomy for the correction of ureteropelvic obstructions was 
not generalized until the earl 3 '’ 1930’s. Since then the establishment of certain 
surgical principles and the advent of antibiotics have substantial!}'’ improved the 
results. 

Conservation of functioning renal tissue is a fundamental principle of present 
day urological surgery and on it is based the rationale of pyeloplastic procedures. 
AVe believe that practically any kidney in which drainage is anatomically ob¬ 
structed at the ureteropelvic juncture should be considered suitable for a cor¬ 
rective procedure providing sufficient function remains in that kidney to sustain 
life. The uncertainty regarding changes which may impair the function of the 
good kidney as well as the frequent demonstration of how little functioning 
kidney tissue may be adequate to sustain life encourage the efforts to improve 
the status of any obstructed kidney. 

The purpose of this report is to summarize our experience in the surgical treat¬ 
ment of 23 ureteropehdc juncture obstructions. 

SELECTION OF CASES 

The proper selection of a patient for conservative surgery depends upon the 
accurate diagnosis of a persistent organic obstruction sufficient to cause pm 
gressive h}'^dronephrosis in a kidney which retains sufficient function to sustain 
life and which is not affected by some other disease which would requiie ne 
phrectom}'^. These factors may ordinarily be determined by: 

1) Excretory and/or retrograde pyelography which ■\dsualizes the chaiacteris^ 

tic deformity of pyelectasis and caliectasis proximal to an area of obstmc loi 
located at the ureteropelvic juncture. ^1 

2) The amount of remaining function as indicated by the promptness o 
appearance and the concentration of the contrast medium on excietoi} P3 
lography. 

3) The thickness of parenchyma visualized on the pyelogram.^^ 

4) The dela}^ in emptying or pelvic retention shown by a 

taken 10 minutes after retrograde injection of contrast medium, no is ni 

kidney pelves should empty within this time. ionally 

Ordinai’ily these studies are sufficient to permit a decision but occas 
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more searching tests are required to substantiate suggestive findings. These 
individually or collectively are: 

1) Appearance time and ten minute comparative ureteral catheter specimens 
of phenolsulfoiiphthalein given intravenously. 

2) Cystoscopic evaluation of the appearance time and concentration of indigo 
carmine given intravenously. 

3) Urea content and specific gravity of comparative ureteral specimens. 

4) Microscopic and culture studies of separate kidney specimens. 

4) The size, number and location of calculi. 

6) In borderline cases, evidence of the progress or equilibrium of the hydro- 
nephrotic process observed over a period of time. 

In general, an}’’ impairment of the opposite kidney emphasizes the necessity 
for salvaging the hj^dronephrotic kidne 3 ’^; while additional adverse factors in 
the hj'^dronephrotic kidnej'' might lead to its removal if the remaining kidnej^ is 
entirelj'^ normal. Not infrequentlj'^ final evaluation of the status of the diseased 
organ was onty provided bj”- surgical exploration. 

SURGICAIi CONSIDERATIONS 

When surgery was deemed advisable the kidnej’- was approached extraperi- 
toiieally bj'- whatever incision seemed most likelj'- to provide adequate exposure 
and permit the inspection of the site of obstruction before it was altered bj’- 
manipulations. If the organ was found sufficiently “sound” to warrant pyelo- 
plasty all extraneous factors such as bands, kinks, vessels and excess mobility 
were appraised and corrected, if possible. The residual fullness of the renal pelvis 
was then observed. Failure to collapse or drain freely after these measures 
prompted further investigation after pj'-elotomjn Direct inspection and calibra¬ 
tion of the ureteropelvic juncture was then done. If a 12F soft rubber catheter 
passed easily, a plastic procedure was usually considered unnecessary but failure 
of such a catheter to pass showed the need of some type of correction. Com- 
monlj'- the area of narrowing begins at the ureteropelvic juncture and extends 
for varying distances down the ureter. The extent of the narrowed segment rather 
than its calibre should determine the type of repair necessary. Extreme narrow¬ 
ing of a segment of ureter no more than 1 cm. in length can be corrected by re¬ 
section and ureteropelvic anastomosis. The Foley Y-V type repair was found 
applicable with stenosis up to 2 cm. in length and was our most commonly em¬ 
ployed method. With narrowed areas longer than 2 cm. intubated ureterotomj^ 
was performed with the incision either through the mucosa as Davis suggests or 
down to mucosa after Ramstedt noth either single or multiple incisions. The 
ureter was splinted through and well beyond such incisions and nephrostomy or 
pyelostomy drainage was used in addition. Redundant pelves were resected to 
reduce residual urine and perhaps improve dynamics. 

Certain surgical principles were closely followed. Because most factors affect¬ 
ing wound healing depend on the blood supply, special attention was given to 
preserving existing vessels, providing adequate pedicles for flaps, avoiding tissue 
tension and controlling infection. Complete delivery of the kidney was avoided 
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Recognition that mechanical factors may produce hydronephrosis has Ijeen 
evident at least since the time of Trendelenburg who about 188G emplo 3 ’ecl 
surgery to correct such obstructions. The first successful operation of this typo, 
was reported by Kuester in 1892. However, the adoption of renal conservation 
rather than nephrectomy for the correction of ureteropelvic oljstructions wa.s 
not generalized until the early 1930’s. Since then the establishment of certain 
surgical principles and the advent of antibiotics have substantially improved the 
results. 

Conservation of functioning renal tissue is a fundamerital principle of present 
day urological surgery and on it is based the rationale of pyeloplastic procedures. 
We believe that practically any kidney in which drainage is anatomically ob¬ 
structed at the ureteropelvic juncture should Ije considered suital)le for a cor¬ 
rective procedure providing sufficient function i-emains in that kidney to .sustain 
life. The uncertainty regarding changes which ma}' impair the function of the 
good kidney as well as the frequent demonstration of how little functioning 
kidney tissue may be adecgiate to sustain life encourage the efforts to improve 
the status of any obstructed kidney. 

The purpose of this report is to summarize our experience in the surgical treat¬ 
ment of 23 ureteropelvic juncture obstructions. 


SELECTION OF CASES 


The proper selection of a patient for conservative surgery depends upon t ic 
accurate diagnosis of a persistent organic obstruction sufficient to cairsc pm 
gressive hjffironephrosis in a kidney which retains .sufficient function to .sustain 
life and which is not affected by some other disease which would requiic ne 
phrectomy. These factors may ordinarilj’' be determined by: 

1) Excretory and/or retrograde p 3 ’-elography which visualizes the chaiac ens^ 
tic deformity of pyrnlectasis and caliectasis proximal to an area of obstuic lo 


located at the ureteropelvic juncture. . 

2) The amount of remaining function as indicated Iw the promptne.ss o 
appearance and the concentration of the contrast medium on c.xcietoD P. 
lography. 

3) The thickness of parcnchj'^ma vdsualized on the pyelogram.^^ 

4) The delay in emptying or pelvic retention shown by a 

taken 10 minutes after retrograde injection of contrast medium, imxs i 
kidney pelves should emptj'' within this time. 

Ordinarily these studies are .sufficient to permit a decision 


but occasionalb 
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more searching tests are required to substantiate suggestive findings. These 
individual!j' or collectivel.v are: 

1) Appearance time and ten minute comparatii-e ureteral catheter specimens 
of phenolsulfonphthalein given intravenouslj'. 

2) Cystoscopic evaluation of the appearance time and concentration of indigo 
carmine given intravenousljv 

3) Urea content and specific gravity of comparatii'e ureteral specimens. 

4) IMicroseopic and culture studies of separate kidney specimens. 

4) The size, number and location of calculi. 

6) In borderline cases, evidence of the progress or equilibrium of the h 3 "dro- 
nephrotic process obsen-ed over a period of time. 

In general, any impairment of the opposite kidnei' emphasizes the necessity 
for salvaging the hydronephrotic kidney; while additional adi’erse factors in 
the hi'dronephrotic kidnej* might lead to its removal if the remaining kidne 3 ' is 
entireh’ normal. Xot infrequenth’^ final evaluation of the status of the diseased 
organ was onty provided bi' surgical exploration. 

SCRGICAL COXSIDERATIOXS 

Wlien surgery was deemed advisable the kidnei- was approached extraperi- 
toneaUy by whatever incision seemed most likeh'' to provide adequate exposure 
and permit the inspection of the site of obstruction before it was altered b 3 ’' 
manipulations. If the organ was found sufficient^' “sound” to warrant p 3 'elo- 
plasty all e.xtraneous factors such as bands, kinks, vessels and excess mobility 
were appraised and corrected, if possible. The residual fuUness of the renal peh-is 
was then observed. Failure to collapse or drain freety after these measures 
prompted further investigation after p 3 'elotom 3 '. Direct inspection and calibra¬ 
tion of the ureteropehic juncture was then done. If a 12F soft rubber catheter 
passed easih’, a plastic procedure was usualty considered unnecessaiy but failure 
of such a catheter to pass showed the need of some type of correction. Com- 
monh' the area of narrowing begins at the ureteropeh'ic juncture and extends 
for varying distances down the ureter. The extent of the narrowed segment rather 
than its calibre should determine the type of repair necessary. Extreme narrow¬ 
ing of a segment of ureter no more than 1 cm. in length can be corrected b 3 ' re¬ 
section and ureteropeh'ic anastomosis. The Fole 3 ' Y-Y type repair was found 
applicable with stenosis up to 2 cm. in length and was our most commonl 3 ' em¬ 
ployed method. With narrowed areas longer than 2 cm. intubated ureterotom 3 ' 
was performed with the incision either through the mucosa as Dams suggests or 
down to mucosa after Ramstedt "with either single or multiple incisions. The 
ureter was splinted through and well bei'ond such incisions and nephrostom 3 ' or 
PJ’elostomy drainage was used in addition. Redundant pelves were resected to 
reduce residual urine and perhaps improve d 3 mamics. 

Certain surgical principles were closely followed. Because most factors affect¬ 
ing wound healing depend on the blood supply, special attention was given to 
presen-ing e.xisting vessels, promding adequate pedicles for flaps, avoiding tissue 
tension and controlling infection. Complete delivery of the kidnev was avoided 
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unless nephropexj'' was required. The perirenal fascia was ordinaril}'^ utilized as a 
sling to stabilize the site of the plastic procedure as well as to diminish excess 
mobility of the kidney. 


POSTOPERATIVE TRBATJIENT 

In addition to the general surgical postoperative care, a detailed scheme of 
specific urologic management was followed. This included routine use of anti¬ 
biotics; trained personnel to supervise the tubes, dressings and irrigations and 
a calculus prophylaxis regimen which followed the Schorr prijiciples* and in¬ 
cluded irrigations with an acid solution. 

The splinting catheter was removed (as in the Foley Y-V) in 2 weeks in clean 
cases in which primary wound healing ivas anticipated. Clean cases which had 
not been primarilj'- approximated (intubated ureterotomies) were splinted for 
four weeks. Pre- or postoperativelj'- grosslj'^ infected cases were left intubated for 
6 weeks. 

Before the nephrostomy or ureterostom 3 '^ tube was removed roentgenographic 
studies were made. Plain films were taken in search of calculi and antigrade 
pjmlograms were made to measure the adequacy of the lumen, failure to heal, 
and amount of “trapping.” Evidence of calculus or incrustation called for in¬ 
creased acid irrigation; inadequate lumen required inlying ureteral catheter 
(introduced cj^stoscopicallj'’) whereas leakage through the suture lines suggested 
that pyelostomy or nephrostomy drainage be continued. We prefer separate 
tubes for splinting and drainage because this permits removal of the splint while 
urinary diversion may be retained. 

A successful operation usually is followed by prompt closure of the drainage 
fistula although such closure is no warranty of a good result. Soon after closure 
of the fistula excretion urograms are made. Ordinarily this and urine studies or 
evidence of continued infection will pi’ovide all the necessar}’ information to 
direct further treatment whether surgical, instrumental or merel}’’ continue 
observation. 


rOLLOAV-UP 

These patients should be closel 3 '' observed until the urine is deal and 
and the pyelogram stabilized at xvhat appears to be its optimal condition, 
in most instances the pyelogram rvill show some improvement, a 
normal is seldom anticipated. In fact, should it occur, it would indicate 
true hydronephrotic parenchymatous damage had been present. Eai 
ance time of contrast medium, more prompt empt 3 dng and a flacci la 
tense appearance of the renal pelvis and cal 3 '’ces should be appaient m 
results. 

Disappearance of infection is a concomitant of good drainage. ^ Ijyclro- 
and an 3 ’’ degree of p 3 mlographic improvement presage the end o ic 
nephrotic process and a clinical S3'-raptomatic improvement. of 

tively usuall 3 ^ caused dela 3 ^ in sterilization postoperative^". The per» 

* Schorr, E. and Carter, A. C.: J.A.M.A., 144: 1549-1551, 1950. 
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infection for 6 months follo\nng operation without other symptoms or signs 
calls for complete re-study of the kidney. 


STATISTIC.VL D.ATA 
T\ble 1. Incidence (during 4 years) 


t Number of operations 
B Age (20-57) average 
C Number of bilateral cases 
D Right side 
E Left side 

F Patients admitted to the G.U service during this period 
G Number of hydronephroses requiring nephrectomy during this period 


23 

27.2 

3 

11 

12 

2,449 

S 


Twenty patients had 23 operations in the course of 4 years by eight resident 
surgeons (table 1). These patients were all males, the hospital having a high 
preponderance of this sex. The patients’ ages ranged from 20 to 57 with an aver¬ 
age of 27.2. Despite the congenital origin of these obstructions, the changes are 
so insidious that usually sjTnptoms do not occur before the third decade of life. 
There is a tendency for these lesions to occur bUateraUy, though when found, 
thej' have usually progressed to a different degree in the two kidneys. 

Table 2. Symptoms 


A. Posterior lumbar pain 15 

B. Anterior abdominal pain 4 

C. Lou- back pain 1 

D. Urinary symptoms 2 

E. .Asi-mptomatic 1 


In this series the salient symptoms were localized in the respective renal area 
in most cases and consisted of pain of varinng degrees (table 2). In a number of 
cases the pain was anterior abdominal and frequently interpreted as originating 
in the intestinal tract. In still fewer cases the disease was manifest by urinary 
sjTnptoms such as frequency and dysuria; hematui’ia being present in one case. 

Table 3. Pathological anatomy 

A Cougenital stenosis 16 

B Extrinsic factor plus congenital stenosis 5 

C High ureteral implantation 1 

L> Unclassified i 


In most instances the hydronephrosis resulted from a congenital stenosis per 
se (table 3); these narrowings being congenital and not strictures resulting from 
scarring. Several existed in combinations xvith extra-luminal factoi-s such as 
aberrant vessels, bands, adhesions, kinks or ptosis. Howet'er, when extrinsic 
factors are found, the possibility of intrinsic causes should not be overlooked. One 
patient (fig. 1) in this series xvas operated upon and an aberrant vessel severed 
nith no alteration in the sjTnptoms or degi-ee of hydronephrosis. Repeat studies 
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aud surgerj'' 2 months later revealed an intrinsic lesion. This intraluminal nar- 
rom’ng was then treated intubated ureterotomy with prolonged drainage and 
splinting. The result was complete reduction in the hydronephrosis and allevia¬ 
tion of sjTnptoms. “It is all too familiar that severing aberrant vessels in certain 
cases results in temporary or no improvement.”* The cause of the hydronephro- 



2 years A, light ureterop 3 'elogram demonstrating “derbj' hat” t^'pe ol , 1.5 

sharp line of demarcation at pj'elo-ureteral area. B, 60 minute excretorj' urogiam 4 
after removal of aberrant vessel. P.velogram, performed after there vas no a off” 
symptoms, discloses persistent p^’electasis and caliectasis without sharp ^ 
effect. C, 60 minute excretorj’ urogram after intubated ureterotomj' procedure, as a 
by Davis. 

sis in one case was considered to be a “high implantation” of the ureter into the 
renal pelvis, but a stenosis was also present. Careful ureterolysis in two cases 
revealed an extreme degree of e.xternal as well as internal narrowing. In ano 
case the operator failed to describe the pathological changes. 


Table 4. Type of plastic repair ^_-—— 

A. Folej- Y plastj' j 

B. Intubated ureterostomy (Davis) j 

C. Intubated ureterostomj' (Ramstedt) ] 

D. Ureteropr'eloneostom}' after segmental section. .. _._ 

The selection of the method of repair was made at the time of j(er 

was dependent on the length of the narrowed segment. Because 0 t 

* Henline, R. B. and Meaning, J. H.. J. Urol., 50: 1, 1943. 
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period of drainage required when the plastic repair was sutured, this method was 
used where possible rather the non-sutured splinted ureterotomies. 

T\ble 5. Type of drainage 

Xephrostomy 

1 . Mclver tube 

2. Separate drainage splint and tubes 

3. “T” tube 

B. Pyelostomy all with separate splints 

The splint and drainage tubes were allowed to remain in situ for an average of 
29.2 days in 20 cases. The time of splinting and drainage is dictated by tt-pe of 
repair but it may be modified by whatever complications maj' arise. Smaller 
splints for shorter times consistent with good results is the present goal in closed 
cases. Separate tubes for each purpose are norr used. Tl'here an adequate pelvis 
permits, a pyelostomy rather than nephrostomy is employed. 

T\ble6. Tube iirigalion 


A. Xone g 

B. Sub\’s solution 14 

C Xormal saline 3 

D. .-tcetic acid per cent) 1 



A. 


E> 






,, 
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Acid irrigation of the tubes seems to be an important factor in preventing 
incrustations and calculi (table 6). In one instance in which a “T” tube was used 
and irrigated dail}'' with saline, a calculus formed on the upper limb requiring a 
temporary nephrostomj'’ and subsequently a nephrolithotomj^ (fig. 2). Conse- 
quentlj'', the last 14 patients were irrigated every 6 hours bj'^ bulb sju'inge vitli 
Suby’s solution at the first sign of a precipitate in the urinary drainage and no 
incrustations were observed subsequently. T tubes are no longer used. 

Tabce 7. Infection 

A. Preoperatively 9 cases 

B Postoperatively 11 cases (5 of above 9) 


Infection alone pre- or postoperatively posed no insuperable problem with 
modern chemotherapeutic agents and antibiotics (table 7). However, in manj’ 
cases preoperative diagnostic instrumentation was deferred until the day before 


A 




/■ 







Fig. 3. White man aged 21 complained of left lumbar pain of 3 i ggjg, Pieopera- 

ureteropyelogram 10 minutes post injection disclosing marked lu'dr .‘t,^ l-y “Y” pliistv 
tively considered to lequire nephrectomy B, pyelogram 2 months pos ^jg g,,,] ptosis 
and Deming nephiopexy for stenosis at ureterqpelvic juncture, aoerra , ... urogram 

C, 30 minute uiogram 7 months after surgery, thr- --=tonerative c.vcrcto . 
shows slight improvement over C. 


tiree year postoperative i 


surgeiy or an indwelling catheter in the renal pelvis was allot'e ],\.[lro- 

situ in order to prevent converting a hydronephrosis into an p,.Q. 

nephrosis. All of our patients were given chemotherap3^ an an i 
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pliylactically or to treat demonstrable infection. During the period of postopera¬ 
tive intubation contamination ivas evident in all cases when a culture was taken. 
Positive cultures however were not ordinarily associated ndth fever or gi’oss pim- 
ria. Infection, when the anatomical end results were good, usuallj" abated about 
3 to 6 months after surgery. It required 9 months after the p 3 'eloplast}' shown 
in figure 3. 

T.a^ble S. Diet 


.4. Regular 

B. Low calcium and phosphorus 

The restrictions of a low calcium and low phosphonis diet were not alwaj's 
imposed on these patients during their earh' convalescence (table 8). If the 3 ’ had 
had calculi preoperativel 3 ' or were e.xcreting a large amount of phosphate post- 
operatively such a diet plus aluminum gel was used as earh' as feasible. 

T.\ble 9. Pyelographic resuils 


.4. Improvement . 19 

B. Required nephrectomy 1 

C. May require nephrectomy 2 

D. Inadequately followed 1 


12 

11 



c 



month U?muufDle left renaT ”” f ® “'^domen and lumbar region for 

marked pvelertLis^r m i i * 5'^’ P-'’^*°Sram demonstrating calieetasis without 

P.velogr.^phicSum’in p”}™ ■' ^ film muh caK ceal trappingn ithout 
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All cases showing good p 3 ’-elographic results were symptomaticalty improved 
(table 9). One patient continued to have pain postoperatively. His kidney showed 
gross infection and was removed but vdthout symptomatic improvement. He 
had had a duodenal ulcer for twenty years and his condition failed to improve 
until a gastroenterostomy was performed. (This raises the question as to whether 
the kidnej'' might not have been salvaged.) Of the two cases that maj'^ require 
nephrectomjq one with infection, calculi and an intrarenal type pelvis has not 
responded favorablj’’ to the plastic repair (fig. 4). The other has shown a pool 







ajLC 



.-4 LJU- -- \ \ ns 

5^Vhite man aged 26 with history of perineal 
revealed by excretory urogram. A, 60 minute • 'ture B.rightuieteropvclo- 

caliectasisvithpyelectasis and narrowing at ureteiopelvic j niinute trapping film) 

gram 2 months postoperatively. C right “^eteroKelogra (15 
shoving no alteration in degree of hydronephrosis or naiiovmg at uime i 

result pyelographically as well as sj’-mptomatically. .p studies, 

ganisms are being cultured from the operated side . “y” 

Microscopic examination of the urine shows consi eia e pus j,.yi„age. 
plasty procedure was used here (fig. 5) with 42 days o sp m ^j^jpated be¬ 
lt is the one case listed as a failure in which a good I’esuh ') 
cause there were no complicating factors. The reason oi ns . Ijpjies 
clear but possibly was due to the overly observa- 

idrainage tul es). A fourth patient has not had sufficient p P percent 

tion. Ultimately a good result has been obtained or is antic p 


of our cases. 

SUMMARY 

Twenty-three pyeloplastic procedures were performed ^ osf 

patients whose average age was 27.2 years. There were no operatn 


on 20 
or post opera- 
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tive deaths. Most of these patients complained of chronic, repetitious, or acute 
pain in the lumbar area posteriorly, rvhile in 4 cases anterior abdominal pain 
predominated. In one case, hematuria heralded the disease. The pathological 
change demonstrated most consistently -was a congenital stenosis of the upper¬ 
most portion of the ureter. The operative procedure considered adaptable to 
most cases in this series was the Foie}' Y-V plasty. The urinaiy stream was 
diverted and the operative site splinted for a prolonged period of time in all 
cases. Infection was present in 9 cases preoperatively and it was evident in 11 
cases on 3 months’ follow-up. In 4 cases, calculi were present preoperativelj' and 
in two of these, the}' i-ecurred postoperatively. In each the calculi were associated 
with infection. 


OBSERVATIONS 

Accurate diagnosis of ureteropeh'ic juncture obstnictions is best made by an 
excretory urogram with delayed films and a retrograde ureteropyelogram with a 
10 minute post injection “trapping” film. 

The hydronephrotic kidney suitable for a pyeloplastic procedure is at present 
best determined by pyelograms, renal function tests, and the examination of the 
organ at the time of surgery. 

The type of obstruction most commonly encountered in this series was congeni¬ 
tal stenosis of the ureteropeh'ic juncture. 

The Foley Y-V plasty was adaptable to the largest number of cases. 

Diversion of the urinary stream and splinting of the ureteropeh'ic juncture for 
prolonged periods seem to be requisite. 

Infection pre- or postoperatively did not obmate good results if good drainage 
was obtained. 

The presence of infection plus calculi was attended by poor results. 

Acid irrigations (Suby’s solution) beginning at the first sign of a precipitate 
m the urinary drainage seemed to control adequately the problem of incrustation 
and calculus formation. 

Corrective surgery of the ureteropeh'ic juncture should be performed only 
after significant objective findings have been demonstrated. 
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NONOPAQUE URINARA^ TRACT CALCULI 
CHARLES C. HIGGINS 

From the Cleveland Clinic and the Frank E. Binits Educational Institulc, Cleveland, 0. 

In recent j’ears numerous articles have appeared in the literature considering 
the etiology of calculous disease, refinements in surgical technique and measures 
to be instituted to minimize the incidence of recurrent calculous formation. 

The problem of nonopaque calculi has received but scant attention. The 
majorit}' of statistics considering the relative opacity of urinary tract lithiasis 
were cited j^ears ago before the introduction of modern equipment utilized in 
securing roentgenograms or before our familiarity with the chemical constituents 
of urinaiy tract calculi. 

Urinaiy tract calculi may be subdivided into two groups. 

1) The “pure calculi” are those in which only one crystalloid is present. 

2) The “mixed calculi” in which two or more crystalloids enter into their 
composition. 

True calculi are relatively rare as complete qualitative chemical analysis 
will usuallj’^ reveal the presence of two or more salts. This was confii'med by 
Klemschmidt who, in an analysis of apparently pure uric acid stones, detected 
traces of calcium carbonate, sodium and magnesium. 

It is stated that “pure stones” are those which are composed of 95 per cent 
of one crystalloid. The purest calculi are uric acid, cj^stine and xanthine, or those 
in which excessive ciystalloid excretion occurs in the presence of metabolic 
disease. Quantitative analysis of such calculi will reveal that 90 to 95 per cent 
of the total weight maj'^ be one salt. While pure oxalate stones are observed, 
other ciystalloids such as uric acid and phosphates are frequentlj' detected. 
Likewise uric acid stones maj^ contain traces of xanthine. A pure phosphatic 
calculus is infrequentlj" observed. Chemical anabasis usuallj"^ reveals the presence 
of ammonio-magnesium phosphate, calcium carbonate, calcium phosphate, and 
other salts in varying amounts. It has been my observation there is a definite 
increase in the incidence of pure and mixed oxalate calculi of the kidnej'- in this 
countiy. 

As might be anticipated, vaiying degrees of admixture of salts maj^ be ob¬ 
served bj^ quantitative and qualitative analjmis from the so-called pure stone 
to the mixed type of calculus, 
itlixed calculi may be subdivided into two groups. 

1) In this tjqje stmctural details indicate that precipitation of the different 
salts occurred simultaneously, resulting in the formation of a calculus in which 
the salts are diffusely and intimately mixed. This is the type of mixed calculus 
usually obsers’ed. 

2) In this type of mixed calculus cross section of the stone will reveal the 
presence of lamination. This may be noted in a calculus composed of calcium 
oxalate, about which is a lajmr of calcium phosphate. In these instances the 
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part of the stone composed of calcium oxalate formed in the presence of sterile 
urine; with the introduction of a urea-splitting infection, the pH of the urine 
was shifted stronglj^ to the alkaline side, enhancing the precipitation of phos¬ 
phates, and thereby lajdng down a layer of phosphates around the oxalate 
calculus. The same phenomenon may be observed when a patient, having an 
oxalate calculus in the kidney, is placed on medication or a diet resulting in 
the production of an alkaline un'ne over an extended period of time. A layer of 
calcium phosphate may be deposited about a uric acid calculus due to similar 
circumstances. 

The relative opacity of urinary calculi of equal diameters and thickness is 
determined bj'^ the atomic or the molecular weight of their constituents. 

The opacity of a calculus is influenced by its size and depth, chemical con¬ 
stituents, and its structure. 

The high incidence of xdsibility is due to the presence of calcium, a frequent 
constituent in the majority of stones. 

In my experience the most opaque calculus is calcium oxalate, then calcium 
carbonate and, last, calcium phosphate. 

The high relative opacity is due to the high atomic weight of the calcium 
present in these stones. 

A lower relative opacit 3 '- occurs in stones composed of uric acid, urates, cystine 
and xanthine or fibrin and bacterial concretions. It is generally stated that 
cystine renal calculi are nonopaque. While this is true for the small calculi, the 
larger cystine stones usually contain sufficient calcium to cast a shadow visible 
in the roentgenogram. This is substantiated by a review of the films of 13 pa¬ 
tients harboring cystine renal calculi, all of which were well defined and la lo 
opaque. 

Braasch and Emmett^ state, “Most urinary calculi are sufficiently opaque 
to cast a shadow in the plain film. Opaque stones are usuall}^ composcc o 
calcium oxalate, phosphate or carbonate. In a small percentage of cases stones 
may be nonopaque and incapable of casting a shadow. Nonopaque stones ai^ 
usuallj'^ composed of uric acid, urates, cystine, xanthine, or othei oiganic m* 

terial.” . j 

Since the pure type of calculus is less frequently observed than t e mi- 
type, variations in the degree of opacity are inevitable. 


RENAL CALCULI 

Herman^ states that approximatel}'^ 5 per cent of renal calculi aie not ^ 
in the initial film. Young,^ in a review of 184 cases of renal lithiasis, oiin^ 
the roentgenogram disclosed the stone in 154 or 83.7 per cent. Joly s a c^^ 
in the properlj'^ prepared patient, renal stones may be visualized m P ^ 

> Braasch, W. F. and Emmett, J. L.: Clinical Urography, Philadelphia: W. B. aun 

^Herman, L.: The Practice of Urology. Philadelphia-W. B. p^Aipiiia: 17- B- 

3 Young, H. H. and Davis, D M.: Young’s Practice of UrologJ • i ‘ 

Saunders Co., 1926. . ^ Louis: C. R- Noskv 

•> Joly, J. S.: Stone and Calculous Disease of the Unnarj' Organs. &t. 

Co., 1931 
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of the patients. He further stated that a calculus larger than a pin shead should 
cast a shadow in the radiogram unless composed of urates or uric acid. 

Although the atomic weight of the constituents of a renal calculus maj^ be 
such as to produce relatively low opacity, other factors may influence its visi¬ 
bility in a radiogram, namelju 

The physical characteristics of the patient, the position of the kidnej', the 
size of the calculus, the bowel contents, the immobilization of parts during ex¬ 
posure, and the technique of securing the radiogram. 

The I'adiogram should show detail in the soft tissue comparable to the os¬ 
seous detail of the ordinaiy radiograph. Alere outline of stiucture is not suf¬ 
ficient for a satisfactory film. 

Fundamentally the clear delineation of the kidneys 113 ^ radiograph 3 ’^ is based 
upon the difference in density between the kidne 3 's and the surrounding tissues. 
Thus the presence of perinephric fat is of importance in clearl 3 ’^ outlining the 
kidne 3 L In patients with an abundance of perinephric fat, the outline of the 
kidnei' ma}^ be well defined, while in patients with but little perinephric fat, 
as in children, it ma 3 ' be difficult to secure a radiogram with a well defined renal 
outline. 

The soft tissue technique for visualization of the kidneys and renal calculi 
is usually advisable. This will bring out the difference in density between stones 
of low opacit 3 q the kidne 3 's and the surrounding tissues. 

The soft tissue radiogi-aph is one which is made with the lowest I'oltage con¬ 
sistent with adequate penetration of the part exammed. Alilliampere second 
ratio is increased to give proper e.xposure, 200 to 300 milliampere seconds will 
usually give the best results. 

In viewing the soft tissue radiograph, colored light such as red, green, and 
blue should be emploj'ed in addition to the usual white light. This ma}’’ be 
readil}'^ accomplished b}' placing colored cellophane between the film and the 
illuminator. Shadows not discernible with the usual white light ma}’' stand out 
quite cleai’b' with one of the colored lights. See figures 1 and 2. 

In a stout muscular individual the calculus ma 3 '^ cast a fainter shadow than 
usuall}' observed, and, if the calculus has a relative!}' low opacit}', onl}’ a faint 
shadow ma}' be seen on the film. In this instance there is a greater thickness of 
tissue to be penetrated and the muscular tissue is more opaque than the peri¬ 
nephric fat. Thus a faintty opaque calculus ma}' be difficult to visualize. 

In instances in which the calculus is 1 to 2 mm. in diameter, it ma}' usuall}’- 
be visualized b}- x-rai' unless small and composed of uric acid, urates, cj'stine 
or xanthine, which ma}' contain insufficient calcium to cast a shadow. 

Fecal contents in the bowel ma}' cast a mottled shadow' of uneven density 
and obscure the faint shadow of a renal calculus, wliile gas in the bowel ma}’- 
have a similar action. Adequate preparation of the patient will eliminate this 
factor. 


The majority of renal calculi cast a shadow of unifonn density and the borders 
of the stone are well defined. In instances in which proper immobilization has 
not been secured during exposure, movement obviously occurs in the vertical 
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direction to the breathing of the patient. This is accompanied by blurring of 
the stone in its upper and lower edges, but the lateral borders remain well 
delineated. In such instances a calculus may be overlooked. 

A stone with lorv opacity may not be visualized at times in the initial film 
in the presence of ptosed kidnej'’ or a congenital pelvic kidney. In the ptosed 



Fig 1 A, nonopaque left renal calculus (cystine) B, nonopaque left renal calculus 
(uric acid) 




Fig 2 H, nonopaque nght renal calculus (uric acid) i?, nonopaque right renal ca 

on lower calyx (c.vstine) C, nonopaque right renal calculus (uric acid) 

of the fourt'' 


of the pelvis 


kidney the stone may not be visible as it may overlap the shadov 
lumbal’ x'ertebra, while in the pelvic kidney' the boii}' structure 
may obscure the shadow cast bj'^ the I’enal stone of relative!}" lou opaci 
It is evident that many calculi not discernible on the initial fife 
realit}" nonopaque stones, but numei’ous factors ma}" influence then msi 
sevei’al of uhich have been enumei’ated. 


URETER4L CALCULI 

The shadow cast b}" a calculus in the ureter presents the saine 
as that of a stone in the kidnejL Again, the chemical composition 


characteristies 

influences the 
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roentgenographic findings. Oxalates cast the most dense shadons. next car¬ 
bonates and, third, phosphates. A large ureteral calculus composed of cystine 
may be radio-opaque due to the calciiun content of the calculus. Pure uric 
acid and urate ureteral stones are usually nonopaque. 

Reports as to the roentgenologic idsibihty of ureteral stones shon' consider¬ 
able variation. Statistics cited j'ears ago related an incidence of 11 to 22 pei 
cent in which the stone was not discernible. 

Geraghty and Hinman^ in 1915 were unable to demonstrate radiographically 
15 of 67 cases of ureteral calculi, or 22.4 per cent. Braasch and ^loore® in 1915 
stated that radiograms gave negative results in 11 per cent. Hemian- believed 
that 3 to 5 per cent of stones in the ureter were inmsible. Israel,' in 1925, cited 
an incidence of nonopaciue ureteral calculi of 1 to 4 per cent. Holmes and Peter- 



Fig. 3. A, nonopaque left ureteral calculus (uric acidl B. nonopaque left ureteral 
calculus (uric acid). 


son' observed, in a remew of 100 cases of ureteral calcidi. that 96 per cent were 
diagnosed by roentgenographic study. 

In a re\-iew of our own last series of 500 consecutive cases of ureteral calculi 
4 per cent did not cast a shadow or were overlooked in reviewing the roentgeno¬ 
gram. 

Obviously statistics cited years ago are of little value, since modem eepup- 
ment has greatly increased the percentage of ureteral calculi \isible on stereo- 
.'=copic films. See figiue 3. 

As in the case of renal calculi, although a ureteral stone may be radio-opacpie, 
a negative diagnosis may be made. The extraneous factors such as physical 
characteristics of the patient, bowel contents, size of the calculus, and the 
position of the calculus in the ureter influence the visibility of the calculus. 


T. and Hinman.F.. Ureteral calculi; special means of diagnosis and newer 
metlmas of intravesical treatment Surg.. Gynec. & Obst . pp. 515-522. 1915. 
jgjj . F. and Moore. B.. Stones in the ureter. J. A. M. A.. 65: 12.34-12.37, 


• kreal.J VT.. Cherurgie der Xiere und des Harnleiters. p. 207 1925 
Am /'Sg?nok;l?f4?^“sl! Roentgen analysis of 100 cases of ureteral stone. 
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direction to the breathing of the patient. This is accompanied by blurring of 
the stone in its upper and lower edges, but the lateral borders remain ivell 
delineated. In such instances a calculus maj'^ be overlooked. 

A stone with low opacity may not be visualized at times in the initial film 
in the presence of ptosed kidney or a congenital pelvic kidney. In the ptosed 



Fig. 1 -4, nonopaque left renal calculus (cystine). B, nonopaque left renal calculus 
(uric acid). 




Fig 2 A, nonopaque right renal calculus (uric acid) nonopaque right renal ca 

on loi\er calyx (cystine) C, nonopaque right renal calculus (uric acid). 

kidnej^ the stone maj^ not be visible as it maj’’ overlap the shadou of the oi 
lumbar vertebra, while in the pelvic kidnej’’ the bonj”^ structure of ^ ® ^ 
maj’’ obscure the shadow cast by the renal stone of relatively lou opaci 3 
It is evident that maii}^ calculi not discernible on the initial film 
realit}^ nonopaque stones, but numerous factors ma}" influence their ' i- 
several of which have been enumerated. 


URETERAL C.ALCULI 

The shadow cast b}" a calculus in the ureter presents the same 
as that of a stone in the kidney. Again, the chemical composition 


charactcri‘-lic» 

influences Ihf 
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roentgenographic findings. Oxalates cast the most dense shadows, next cai- 
bonates and, third, phosphates. A large ureteral calculus composed of C3’stiue 
mav be radio-opaque due to the calcium content of the calculus. Puie iiiic 
acid and urate ureteral stones are usually nonopaque. 

Reports as to the roentgenologic visibilitj' of ureteral stones shoiv consider¬ 
able variation. Statistics cited j'eare ago related an incidence of 11 to 22 per 
cent in which the stone was not discernible. 

Geraghtj" and Hinman° in 1915 were unable to demonstrate radiograplucall3' 
15 of 67 cases of ureteral calculi, or 22.4 per cent. Braasch and Moore® in 1915 
stated that radiograms gave negative results in 11 per cent. Herman- belie^'ed 
that 3 to 5 per cent of stones in the ureter were invisible. Israel,' in 1925, cited 
an incidence of nonopaque ureteral calculi of 1 to 4 per cent. Holmes and Peter- 



Fig. 3. .-1, nonopaque left ureteral calculus (uric acid) B. nonopaque left ureteral 
calculus (uric acid). 


sou® observed, in a review of 100 cases of ureteral calctdi, that 96 per cent were 
diagnosed 63' roentgenograpliic stud3'. 

In a review of our own last series of 500 consecutive cases of ureteral calculi 
4 per cent did not cast a shadow or were overlooked in reviewing the roentgeno¬ 
gram. 


Obvioush’ statistics cited 3’ears ago are of little value, since modern equip¬ 
ment has greatR' increased the percentage of ureteral calculi visible on stereo¬ 
scopic films. See figure 3. 

As in the case of renal calculi, although a ureteral stone ma3^ be radio-opaque, 
a negative diagnosis ma3' be made. The extraneous factors such as ph3-sical 
characteristics of the patient, bowel contents, size of the calculus, and the 
position of the calculus in the ureter influence the visibilit3' of the calculus. 


niet^o^knf Hinman, r.-Ureteral calculi; special means of diagnosis and ne^Yer 

nielhods of intravesical treatment. Surg , Gynee. & Obst., pp. 515-522, 1915. 

19 J 5 ^a^an, u . F. and Moore, A. B.- Stones in the ureter. J. A. M. A., 65; 1231-1237, 

s Cherurgie der Xiere und des Harnleiters, p. 207, 19‘’5 
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It is usually stated that a ureteral calculus more than 2 to 3 mm. in diameter 
may be idsualized unless composed of uric acid. To this I would add similar 
stones composed of urates, cystine and xanthine. 

According to Peterson and Holmes,* the most frequently overlooked calculi 
are those located in a small area medial to the spine of the ischium and just 
above a line joining the lowest part of the ischial spines. 

Likewise the stone shadou' may be masked by the bony structure of the 
pelvis or overlooked because it is too small. The other factors influencing the 
visibility of ureteral stones have been discussed in relation to renal lithiasis. 


VESICAL CALCULI 


It has been stated that more than 50 per cent of stones in the bladder are 
not visible in the radiograms and in Hyman’s® series 61 per cent were not 
disclosed. Nichols'” stated that cystoscopic examination was the surest method 
for detecting vesical calculi, while, if the calculus or calculi were in diverticula, 
the roentgenogram furnished the most reliable procedure for their detection, 
Braasch and Emmett' state that of all urinary calculi, those situated in the 
urinary bladder are most often overlooked when one is examining the plain 
film. Thej'' further state that, even when the roentgenograms are most care¬ 
fully studied, a large percentage of vesical calculi will be missed. 

Joly' has said that, due to the fact that a large number of vesical calculi 
are composed of uric acid which is transparent in x-rays, radiography is by no 
means as accurate in the diagnosis of stones in the bladder as it is in cases wheie 
the calculus occupies a position in the upper urinary tract. He concludes that, 
in a patient with symptoms suggestive of a vesical calculus, a negative x-iaj 
examination would never be accepted as conclusive. A cystoscopic examination 
should always be performed to confirm the radiographic findings. 

It is well to recall that many stones in the bladder designated as ‘ nonopaque 
are not in reality transparent. Such stones, frequently phosphatic in t 3 pc, 
have the same relative opacity as the soft tissues in the body and theie oie aic 
not visible on the radiogram. Also, the shadow cast by the calculus ^ 

lies over the sacrum, obscuring the stone in the x-ray’^ film. Fecal contents 
inadequately prepared patient may likewise obscure the faint sha ov o 

vesical calculus. _ • i . • enf- 

I agree that the percentage of error in establishing the diagnosis ij lo^ 
genography is sufficiently great to make a cystoscopic survey" ad\ isa i e m * 
cases suspected of vesical calculus. , , 

It is obvious, therefore, that the term nonopaque stone, as applie to ca 
disease of the urinary tract, is not strictly accurate and has been 
unscientifically. Many^ stones which are, in reality", i-adio-opaque, 
cernible in the radiogram due to extraneous factors, or inconect app ica 
sound radiographic procedures. 


* Hj'man: cited 1)3' Higgins. 

Nichols, B. H. and Lower, W. E.: Roentgenographic 
St. Louis: C. R. IMosby Co., 1933. 
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ROENTGEN DIAGNOSIS 

A stereoscopic radiogram should be secured routinely in a patient with sjnnp- 
toms suggestive of calculous disease, as the information elicited is more accurate 
than that obtained b}^ a simple radiogram. All such radiograms should be 
secured with the Buck}’^ diaphragm and the cassettes should have satisfactoiy 
intensifying screens. 

An e.vcretoiy urogram will frequentl}' disclose the presence of a stone in the 
kidnej" which is radio-opaque, or of relativefy low opacity, which would be 
obscured b}'^ the retrograde urographic media, the filling defect haiung the 
characteristic features of a renal calculus. 

Occasionalfy, however, after the ureteral catheter has been removed follow¬ 
ing retrograde pj^elography, a dela 3 ’^ed film secured an hour later reveals suf¬ 
ficient medium adherent to the nonopaque stone to render it radio-opaque. I 
have no hesitation in perfoiraing an air p 3 mlogram when nonopaque renal 
calculi are suspected, and as 3 ’-et hai'e observed no untoward results. 

The excretoiy urogram, or retrograde p 3 'elo-ureterogram ma 3 ' disclose filling 
defects in the ureter in the presence of nonopaque ureteral calculi, and at other 
times the stone ma 3 ' be visualized b 3 ' an air p 3 mlo-ureterogram. It is the general 
opinion, with which I concur, that roentgenograph 3 ’^ should not be relied upon 
to establish the diagnosis of vesical calculi. In patients with S 3 "mptoms sug¬ 
gestive of vesical lithiasis C 3 "stoscop 3 " is alwa 3 'S advisable. 

Sins of omission are usualh^ responsible for overlooking nonopaque calculi 
in the urinaiy tract. The subsidence of the pain following an attack of colic 
in the presence of a nonnal, initial film often leads to the erroneous deduction 
that the stone was expelled spontaneousfy or that the discomfort was due to 
the passing of a shower of crystals. Xonopaque stones in the urinar 3 '- tract un- 
doubtedb' occur more frequentfy than we are led to presume from a review 
of the literature. 


CONCLUSIONS 

The tenn “nonopaque stone” frequentfy is scientificalfy unsound, and is 
applied to calculi of relativefy low opacit 3 L 

Extraneous factors influence the opacit3'’ of calculi discernible on the radio¬ 
gram. 

Tnie nonopaque stones in the kidne3’^ and ureter are relativefy uncommon. 

Faintb' opaque calculi not discernible on the radiogram due to extraneous 
influencing factors occur more frequentl3’- than we are led to believe from re¬ 
ports in the literature. 
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NEUROBLASTOMA IN A CASE OF HORSESHOE KIDNEY 

J. M. TAYLOR, P. E. RUSSO and M. E, JACOBSON 

From the Departments oj Urology and Radiology, University of Oklahoma, School of Medicine, 
University Hospital, Oklahoma City, Okla. 

The following case is presented because of the interesting combination of a 
congenital anomaly associated with a relatively rare type of abdominal tumor. 
Although no exhaustive search of the literature Avas made, we found no reports 
of an abdominal neuroblastoma associated Avith a horseshoe kidney. A case of 
a horseshoe kidney associated AAuth a Wilms’s tumor AA^as reported by Eliason 
in 1944 and another by Nathan Smith in 1946. The incidence of horseshoe kidney 
has, by various obseiwers, been estimated to occur from 1:200 to 1:408 cases. 
D. K. Rose reported a case of Wilms’s tumor in the isthmus of a horseshoe kidney 
in 1945. 

CASE REPORT 

G. S., No. 176-272, a 2 year old AA'hite boy, was admitted to the University 
Hospital September 21, 1951. The present illness began 2 AA^eeks prior to admis- 
sioa when the patient fell to the ground. After this incident he complained of 
abdominal pain and vomited in a feAv hours. The folloAving day the patient be¬ 
came lethargic and had a high temperatui'e. The local physician informed the 
patient’s mother that the baby liad an abdominal tumor. The patient continued 
to have fever, anore.xia and abdominal discomfort until his admission to tbs 
hospital 2 Aveeks later. No other details of present or past history AA'ere of any 
significance. 

Temperature 101.2F, pulse 112, AA^eight 26 pounds, height 32 inches. t'C 
patient appeared to be chronically ill, rather irritable and pale. Examination o 
the head, neck and chest AA'ere negatiAm. Inspection and palpation of the ai) o 
men revealed a firm, fixed tumor mass occupying the entire left abdomen, 
tending slightly across the midline. The mass Avas approximately 15 by 20 cni., 
easily palpable, did not move AAuth respiration, and Avas thought to be re ro 
peritoneal. Physical examination, othei'AA'ise, Avas not remarkable. 

Laboratory data: Red blood cells 3,060,000, hemoglobin 8 gm., AAlnte 
cells 15,250 AAuth a normal differential count; nonprotein nitrogen 22 
cent, CO 2 combining poAver 67.2 Amlumes per cent, chloride 103 m q., au 
A vas cloudy’', pH 5.5, protein and glucose negative, AA’hite blood cells 2-4 per 

poAA’er field, much mucus. , . j. . .f 

Radiographic examination of the chest rcA'-ealed no abnormalities o 
lungs, mediastinum or bony thorax. Films of the long bones, spine an P _ 
iwealed no abnormalities of the bones or joints. A plain urogram sIaoiac uso^ 
sue mass located in the left upper abdomen extending 
right side. Excretory'^ urograms indicated good excretory function ^ n ' . 

The right kidneys AA’as rotated on its long axis so that the pelvis 
located on the lateral aspect of the kidney. The left kidney aa as y aw 

Accepted for publication November 25, 1952. / 
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located also on the right side, below the right kidney. The left ureter was seen 
to cross over to the left side to enter the urinary bladder in its normal position 
(fig. 1, 4). Retrograde pj^elograms 3 daj'S later confirmed our previous impies- 
sion that both kidneys were located on the right side (fig. 1, R)- 
We were certain that we were dealing with a large retroperitoneal tumor and 
fused kidneys, but it was not clear whether the retroperitoneal tumor, because 
of its large size, had displaced the horseshoe kidney from the left side or whether 
it was associated with the rare anomaly of crossed ectopic kidnej. 



_ Fig. 1. .a, e.xcretory urogram shows rotation of right kidney on its long axis. Left kidney 
displaced to right iliac area by large retroperitoneal-tumor on left side. Left ureter crosses 
midline from right to enter urinary bladder on its left side. S, retrograde pyelo-ureterogram 
shows both kidneys on right with a crossed ectopic ureter on left. At surgery it was proved 
to be horseshoe kidney displaced by large left retroperitoneal tumor. C, excretory urograms 
following surgery. Left kidney has resumed its normal position to left of lumbar spine. 
Configuration of horseshoe kidnej' is now more apparent. 

The patient was explored on the sixth hospital da}’’ through a left rectus ab¬ 
dominal incision. The retroperitoneal tumor was found to be well encapsulated 
and attached to the convex border of the left kidnej^ and to the tissues in the left 
dorsal peritoneal space. These attachments required sharp dissection and numer¬ 
ous ligatures to control the bleeding. This large tumor had displaced what was 
now proven to be a horseshoe kidnej’’. The immediate recovery from this opera¬ 
tion was satisfactorj’. 

Examination of the gross specimen showed that the tumor was soft, friable 
and dark red in color. The capsule was thin and ruptured at its several points of 
attachment. ^Microscopic examination shows nests and sheets of small, deeplj’ 
staining round cells composing most of the tumor. Xo definite rosette or pseudo- 
rosette formation was demonstrated but there was a tendencj’ towards para¬ 
vascular rimming bj-tumor cells. ^licroscopic diagnosis: Xeiiroblastoma (fig. 2 , 
-•1). A specimen obtained from the liver at a later date showed similar cellular 
structures as the primary tumor (fig. 2, B). 

following surgery excretory urograms showed that the left kidney was located 
to the left of the lumbar spine. The configuration of the horseshoe kidney became 
easily apparent (fig. 1, C). 
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Deep x-ray therapy was started on the eleventh postoperative day and 
was completed 1 month later. A rest period of 2 weeks was necessary dur¬ 
ing this series of treatments because of severe radiation sickness and the 
debilitated condition of the patient. A dose of 1000 r, measured in air, was de¬ 
livered to an anterior and posterior field over the left renal area using 200 KV 
2 mm. Cu -f- 1 mm. Al, 50 cm. distance and a field of 15 b}'^ 15 cm. and a daily 
dose of 150 r. A radiographic skeletal survey repeated at this time again failed 
to i-er^eal any metastatic lesions. 

The postoperati^m course was complicated bj’' ii’regular. modei’ate eleA'atioiis 
of temperature with periods of remission and slow wound healing characterized 
by local induration and serous drainage. Howermr, during most of this period 



the patient was up and around in the crib and presented a fairl}" normal appear 
ance. On discharge 90 da 3 "s postoperativelj'^ his weight was onl.y 2 pound.s e-s 
than on admission. 

The patient was re-admitted Januaiy 7, 1952 with a history of failing appeti e, 
letharg}^ and an increasing enlargement of the abdomen. Examination ie\eae( 
an acutel}' ill patient with d 3 ^spnea, decreased breath sounds at both bases an^ 
marked ascites (500 cc of blood 3 ^ fluid obtained at paracentesis). The patien 

expired 10 da 3 "s after the second admission. i . 1) 

An autops 3 ^ was obtained and the following final diagnoses veie niac c. ^^^^ 
Neuroblastoma, retroperitoneal, left, recurrent with extensive metastases 
organs of the abdominal car'it 3 ^ and to pleural cavities and to lungs vit i P 
effusion; 2) subphrenic abscess, massive, chronic, left; 3) cachexia, ) co 
horseshoe kidne 3 ' with re-duplication of left ureter and extra-uieteia on 
prostatic urethra. 
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DISCUSSION 

Lewis and Papez noted that the renal anlage in 10-12 mm. pig embryos lay 
in close proximity in the crotch formed b3’^ the umbilical arteries and might v, ell 
come in contact and fuse at this point during the ascent of the kidneys. In certain 
other cases renal fusion might result from growth of both ureters into a common 
renal blastema. It is most likely that the fusion explains the failure of the horse¬ 
shoe kidney pelves to rotate into their normal mesial position. Farman stated 
that the isthmus in 85 per cent of the cases is made up of kidne}’’ parench 3 'ma 
and of fibrous tissue in 15 per cent. 

Lewis’s System of Surgery defines neuroblastoma as a highl 3 ’^ malignant tumor, 
arising from the undifferentiated cells of the primordium of the autonomic and 
chromaffin S 3 'stem. The cells are derived from the neuroblast and the undiffer¬ 
entiated parent cell. According to Weisel, evolution of the suprarenal medulla 
ma}' be prolonged be 3 mnd pubert 3 ' and ma 3 '^ contain undifferentiated neuro¬ 
blasts even in the second decade of life; although rarel 3 '^ do these cells persist 
after the fii'st few weeks of intrauterine life. Malignant neuroblastoma cells ma 3 ’' 
go on to mature into non-malignant cells in the earl 3 ’^ 3 mars of life. Cases have 
been reported where apparently originall 3 ’- malignant neuroblastomas, with metas- 
tases to other organs, have been removed and were found to be differentiated 
and benign tumors that had matured, i.e., in the original tumor. Hence neuro¬ 
blastomas have some capacit 3 " for spontaneous loss of malignanc 3 L There is some 
question whether these cases ma 3 '' be trul 3 ’' metastases or abnormal embiyonal 
rests of neuroblastie tissue. Cases of spontaneous maturation of these tumors 
into benign ganglioneuroma following biops 3 ’- have been reported. Occasionall 3 '- 
hemorrhage into the tumor results in its disappearance. 

Neuroblastomas show a predilection to occur in the suprarenal but ma 3 ’' also 
be primar 3 ^ from undifferentiated neuroblasts in the cervical or lumbar sAmpa- 
thetic ganglia, spinal cord, retina, kidne 3 % Meissner and Auerbach’s plexus of the 
small intestine, nasal cavit 3 % uterus and bladder neck. In the suprarenal t 3 'pe, 
as noted in this case, the kidne 3 ^ is usuall 3 ' not involved. As our films indicate, 
the horseshoe kidne 3 ’^ in this case was displaced downward and mesiall 3 ^ in the 
pattern of a crossed ectopia. 

In an 3 ' large tumor palpable in the abdomen of a child, which presumabl 3 ^ is 
retroperitoneal, the veiy great majorit 3 ’- will be found to be Wilms’s tumor or 
neuroblastoma. According to Pilcher, neuroblastoma is about one-half as fre¬ 
quent as Wilms’s tumor. The former tends to occur earlier in life. Wells, in 1940, 
leported 17 cases of neuroblastoma of the adrenal present in infants at birth. 
Neuroblastoma is especiall 3 ^ to be considered in an abdominal tumor in children 
under the age of four. In 64 cases of malignane 3 ’- under 13 years of age, reported 
by Scotti in 1939, 30 per cent were due to Wilms’s tumor and 10 per cent to 
neuroblastoma. Malignant tumors in children, under the age of 8, are the most 
common in the kidnei’ or adrenal (Kellert). 

Wittenberg summarized the result of treatment in 73 cases of neuroblastoma, 
S’tating that 20 patients are still alive, after 12-1G t^ears. Surgery and postopera- 
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tive x-radiation gave the best prognosis; although, there are cases reported in the 
series that survived 3 j'^ears or more with onlj'- x-ray therapjL 

CONCLUSION 

We have reported a case of neuroblastoma in a child which was associated with 
a horseshoe kidney. The retroperitoneal tumor became so large that it displaced 
the kidney on that side to the opposite side of the abdomen. After surgical re¬ 
moval of the tumor the kidney assumed its proper position and proved that we 
were not dealing wdth a crossed ectopic kidne}’’ but with a horseshoe kidney. 
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HEMANGIOMA OF THE KIDNEA’ PELVIS 


JOSEPH B. AXDERSON, JAIMES J. LEE, REGINALD A. HANCOCK and 
SAMUEL B,. BLACK 


Heniaiigionia or angioma of the kidnej' is an uncommon finding. The fiist 
authentic case was found at autopsy by Airchow in 1867. Rile}' and Suann^ in 
1911, after a review of the literature, were able to find only 36 cases. They 
added one case which they had observed, hlayo Clinic- ■ ® through August lOIA 
reported only 2 Cases of hemangioma of the kidney. Boston City Hospital, Janu¬ 
ary 1, 1939, did not find one case of renal hemangioma in 13,219 autopsies. 
Belb found one case in 30,000 necropsies. Prior to September 1947, Roll and 
Podolsky^ found 68 instances of renal hemangioma reported in the literature; 
of these cases only 11 occurred in the kidue}'pelvis. They added one case rvhich 
they had observed. In September 1947, Lazarus and hlarks,® after a very exten¬ 
sive and exhaustive review of the literature, analyzed 70 cases of renal heman¬ 
gioma; this total inchrded one case of their own. 


CASE REPOBT 


Mrs. L. R., aged 47 years, was seen September 8, 1951, for a persisteirt pain¬ 
less hematuria of 24 hours’ duration. There was no history of frequency, nocturia, 
burning or night sweats. She had lost 18 pounds in the past 4 weeks. 

This patient had been seen 14 years previously, September 22, 1937, for a 
similar complaint: painless hematuria of 6 days’ duration. 

At that time, cystoscopic examination revealed a slightly inflamed bladder. 
The urine from the right ureteral orifice was smoky while that from the left 
orifice was clear. Indigo carmine intravenously appeared from both kidneys in 
3 minutes and concentrated in 5 minutes after injection. X-ray and bilateral 
pyelograms did not reveal any filling defects or opaque urinary calculus. 

The patient returned IS days later at which time her hematuria had subsided. 
She was not seen again until the onset of her present illness. 

She had an appendectomy in 1934. 

Cystoscopic examination (September 1951): The bladder urine was grossly 
bloody with a few small clots. The bladder mucosa was normal in appearance 
and did not show any e^'idence of ulcer, tumor or recent hemorrhage. There 
was a bloody efflux from the right ureteral orifice while clear urine appeared 
from the left orifice. Both ureters were catheterized without encountering any 
obstruction. Xo residual urine was obtained from either kidney pelvis. Indigo 
carmine, intravenously, appeared from the left kidney in 3 minutes, and con¬ 
centrated in 5 minutes. Some dye appeared from the right kidney but because 
of the blood, an accurate estimate could not be made. 


j^ccopted for publication December S, 1952. 
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X-ray Avith catheters in situ was negative for any shadoAvs suggestive of 
opaque urinary calculus. 

The right pyelo-ureterogram shoAi^ed a filling defect in the upper caljw (fig. 1). 
The ureter was normal. The left pyelo-ureterogram was normal. 

Because of the possibility of the filling defect being due to blood clot, the 
patient was given vitamin K, and asked to return for further studjc Ten days 
later, the findings rvere the same. The hematuria had continued during this 
period. 



_ -tr V. -_ __ .. ... ^ 

Fig. 1. Pyelogram demonstiating filling defect in uppei portion of right kidncj pe ' 
(Right pyelogiam 10 daj^s latei showed same defect) 

A diagnosis of tumor or non-opaque calculus in the right kidney' pehis vas 
made. 

The patient aa'us admitted to the hospital September 23, 1951. 

The patient did not appear acutely' ill. The eyes showed a suggesth e exop ^ 
thalmus. The thyuoid gland, especially the left lobe, ivas enlarged. Heai a 
lungs u'ere negatit'e. Blood pressure u'as 180/70 and the pulse Avas 96 pei 
There AA'as no tenderness in either costoA'ertebral angle, and neithei ki ney 
palpable. Reflexes AA'cre hy'pertonic. 

X-ray' of the chest AA-as negatix'e for metastases. albumin 

Catheterized urine Avas broAvn in color; acid; specific graA’ity' 1- -'i 

4 plus; sugar, negatiA'e. IMicroscopic; many' red blood cells and mo eia e a 
of bacteria. „ , p]„ocl 


Blood chemistry': Glucose 80 mg. per cent; urea nitrogen 9./ pei 
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count; Red blood cells. 3,820,000; white blood cells, 5,100; hemaglobin 77.8 per 
cent (12.0 gm.). Differential: ^'eutrophils, 63 per cent; lymphocytes, 34 per 
cent; mouocxdes, 3 per cent. Blood t\'pe: Group 0 Rh -r. 

Operation (J. B. A., September 25, 1951): Under spinal pentothal anesthesia, 
the right kidney was exposed through a curved right lumbar incision. The kidney 
was normal in shape, size and appearance. Palpation of the pehds did not reveal 
am’ tumor or stone. Despite that fact and because of the persistent hematuria 
and pyelographic changes, a right nephro-ureterectomy was perfonned. The 
procedure was carried out in the usual manner without difficulty except for 
marked adhesions around the lower portion of the ureter. The kidney and ureter 
were removed intact through a modified right Gibson incision. A Penrose drain 
was placed in the kidney fossa and brought out through the lumbar incision. 
The Penrose drain in the right post-vesical space was brought out tluough the 
lower incision. A retention catheter was placed in the bladder at the close of 
the operation for continuous drainage. The patient received 500 cc of blood 
during the procedure. 

On the second postoperative day. she became markedly distended and com¬ 
plained of severe gas pains. This was relieved by copious bowel movement on 
the third day. The drains and sutures were removed by the sixth postoperative 
day, and the drainage decreased markedly. On the eighth day. there was an 
c.vcessive amount of dark iirown drainage but no clots from the lumbar incision. 
The incision was packed daily, and the drainage subsided by the seventeenth 
postoperative day. 

The patient was given a transfusion of 500 cc of blood on the thirteenth post¬ 
operative day. and she wa.s discharged on the nineteenth postoperath-e da\-. 

!iix ueeks later the incisions were well healed; catheterized specimen of urine 
uas negative chemically and microscopically, and she had regained some of her 
weight loss. 


The gross specimen consisted of the right kidney and included 27 cm. of 
Ureter. The kidney weighed 155,01 gm. It was uomial hi shape. The capsule 
nas easily .'•tripped. The surface was smooth and purplish tan. Upon sectionmg. 
the cortex was pale, brownish purple and glossy. Tlie markings were distinct. 
In the medulla, there were numerous patches of intense ffi'peremia and linear 
reddish purple areas. The papillae were pale, glistening and smooth. The major 
and minor calyces were stnicturally intact. There was no deformity of the renal 
pehh. The mucosa of the pelvis was mottled with bright red and dark purple 
red hemorrhagic patches. Two soft mushy brownish and reddish purple masses 
measuring approximately' 4,0 mm. in diameter were found in the lumen of the 
pc \is. In an area of the pelvis, just beneath a papilla, there was a 2.0 mm. in 
(uametcr hemorrhagic bleb. 

The miieo-a of the ureter u'as silveiy and smooth. Its lumen was of noimal 
ca 1 >er. In tlie midcorticai region a I.O mm. in diameter bluish area was observed. 

icioscopic description (fig. 2): The purplish blebs in the pelvis, just beneath 
one of rile papillae, consisted of large vascular sinuses lined by endothelium 
' « with red blood cells and occasionally by thrombi. Tlie hemangiomatoiis 
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tumoi- was quite extensive and was divided by broad bands of stoma into scvcvai 
portions extendijjg !or a short distance into the meduUa. In some areas, the 
lesion had a telangiectatic structure but, for the most part, the vessels wove 
large and tortuous. The largest of these had eroded the overljdng pelvic epi¬ 
thelium and bulged aborm the surface. The stroma about the tumor was dif¬ 
fusely hemorrhagic and edematous. Varying numbers of lymphocytes had infil¬ 
trated the stroma about the tumor. Throughout the kidney substajicc, lliere 
were fairly numerous scattered interstitial hemorrhages. The glomeruli, for the 



into kidney pelvis. ^ 

most part, were umll preserved. Here and there the tubules were dilated 
contained yellowish brown cast. The medium size and small 
moderate degrees of hyaline fibrosis of their rvalls with reduction m 
of their lumens. Diagnosis: Cavernous hemangioma of the dgrt icim 
with erosion of the pelvic mucosa and hemorrhage into the pe js 

Rarely is the diagnosis of renal hemangioma possible be ore rc 
removed. The most common and sometimes the on\y symptom j^j. 

this is usually intermittent but may be persistent. In the pjc 

Roffand Podolsky, hematuria was absent. The passage of ) oo ^ 
ureter often produces renal colic. Hemorrhage may be so pro i5sc ^ g(„cJiecl 
operation is necessary. According to Hamm'^ in 85 per cent o r 

^ Hamm, F. C.: J. UroL, 66: 143, 5946. 
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bv RUev, and Swann, the onset of hematuria occurred in patients under 40 
rears of age. The presence of a tumor mass or co 5 to^■erteb^al angle tenderness 
i= usually not elicited. Bladder s>Tnptoms are rare. Pyelographic studies may 
reveal the ti^pe of filling defect, usually seen in neoplastic disease. It must be 
home in mind that blood clots, non-opaque calculus, or cyst may give rise to 
similar defects. 

DISCVSSIOX 

This disease usualh' occurs in patients under 40 yeare of age: the youngest 
reported case was 4 days old. and the oldest 66 years of age. The left kidney is in¬ 
volved slightly more than the right; a few more cases have been reported in men 
than women. It mav occur with or nithout pain. The bleedhig may be persistent 
or intermittent, slight or profuse, and mat- be present from a few days to as 
long as 36 years, Pt’elographic changes, when present, are similar to those usu¬ 
ally seen in renal neoplasm, tuberculosis or nonopaque calculus. 

This disease is imilateral and the lesion may vary in size from a pinpoint, 
usually located in a papilla, to a mass occupying one-third of the kidney. Heman¬ 
gioma is considered a true neoplasm rather than a dilatation of existing blood 
vessels. Cases of so-called essential hematuria, especially if unilateral, should be 
repeatedly investigated pyelographically, especially if the initial pyelograms are 
Qormal. Only in this way can the lesion be diagnosed correctly. 

The persistent or e.xcessive loss of blood caused by these tumors frequently 
necessitates nephrectomy. Some cures have been reported by less radical pro¬ 
cedures. Recoven- after operation is to be expected. 

;>ince the disease is unilateral, nephrectomy is the treatment of choice in the 
majority of cases because hematuria is usually excessir-e or persistent. 

SCMJLVRY 

Hemangioma of the kidney is a rare benign tumor. This disease is of interest, 
however, smce it may account for some instances of obscure renal bleeding. 
Hemangioma may be located in any part of the kidney but will cause hematuria 
only when connected with the renal pelvis. 

Although only < 0 cases of renal hemangioma have been reported, these tumors 
are probably more common than this figure would indicate. 

Hemangioma of the kidney is unilateral and benign; recovery- after operation 
IS to be e.xpected. 

■SOI Jenkins Bldg.. Pittsburgh 22, Pa. 



The Journal of Urologv 
Vol. 70, No 6, Deccii.ber 1953 
Printed in U.S.A. 


URETERAL ELECTROIMYOGRAPHY 
ROGER BAKER and JOHN HUFFER 

From the Department of Surgery (Division of Urology), The University of Chicago, Chicago, III. 

It has been demonstrated in recent j'^ears that electromj^ographj^ is a recog¬ 
nized clinical procedure. Experimental techniques for recording electrical re¬ 
sponses of muscles can be utilized for quantitative measurement of functional 
impairment in man resulting from lesions in the central nervous sj^stem, pe¬ 
ripheral nerve injuries and disorders affecting the neuromuscular junction. It 
is ob^nous that electrom 3 '-ography can be used onlj^ on the basis of deviation 
from the known normal patterns of muscular activity. At present little is known 
concerning electrom 3 '-ograph 3 ’- of the ureter. No standard electrical patterns are 
available of normal, intact, ureteral muscular activity. The purposes of this 
paper are to present an experimental investigation of ureteral action potentials 
in the normal dog. These results will then be compared with electro-uretero¬ 
grams obtained after re-anastomosis of the dimded ureter to bladder, uretero- 
intestinal implantation, and incomplete occlusion of the ureter. A subsequent 
communication will report ureteral electrical actirnty in patients with con¬ 
genital megalo-ureter. 

The smooth muscles of the uretei’ have a double nein’e suppbq the S 3 'mpa' 
thetic innervation decreases, while the paras 3 "mpathetic increases, ureteral mo¬ 
tility. The ureteral nerve suppty is not indispensable for contraction though 
capable of causing and moditying it. Engelmann observed that the excised me¬ 
ter requires no exti'insic nerves for conti'action. The ureteral smooth muscles 
are composed of fusiform cells connected together b 3 ’' fine intercellular biiciges 
to form a sjmcjdium, bj'' which, in all probabilit 3 ', the excitatory process can 
be transmitted from cell to cell. Bozler immstigatecl the effects of this t\pc 
structure and obseiu'ed that a stimulus applied to anj^ lerml of the uretei causec 
a wave of excitation to proceed in both directions awa 3 ’' from the stimulus, 
well known that the ureteral smooth muscle is veiy sensitiim to mechainca^ 
stimuli. Distention of the ureter with urine cause.s contraction. Using 
kidne 3 "-ureter preparation, Hiyntschak demonstrated that d 3 m injected 
renal pelvis passed down to the ureter bj*^ peristaltic action. In 1911 ^o^ m 
and Orbeli reported that peristalsis in the ureter of the normal dog, lab 
guinea pig is associated with a triphasic action potential. Othei in^estloa^^^ 
have reported experimental bioelectric studies of the ureter that aie not ic 
able or direetty applicable to clinical problems. 


PROCEDURE 

Technique. All experimental surger 3 '' was performed on 
female mongrel dogs while observing usual aseptic precautions. i-afivc 

indicated, no effort was made to control preliminaiy h 3 'dration. leope 


The 
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medication consisted of atropine and morphine sidfate, and the anesthetic agent 
used was intravenous sodium seconal. 30 mg. kg., or ether. 



^tptliod used to olitain electro-ureterogwms. Ureter isolated for 2-4 cm. and 
e o!t underlying muscle hy glass hook- Xo. 2S hvpodermic needle attached to insulated 
"ire inserted into muscularis of ureter. 


Unipolar Electro ureterot^rams 

1 -'rrv:! " t'u 


Tracin^Iihrou^hlV are 
of the same ureteral 
action po^cn^ia]s. 

Filters have been inserted 
stepwise fociimmate cycles 
oF slow frequency. 

Tracini^I includes all slow 
and Fast frecjuency cycles, 
^hilelVincludes the least 
amount of slow frec^uency 
cycles 



ISCi _ 

Normsl Pensfdfsts 
Tnphssh 


t^br/Tidf F^rrstBl 

1 Typ^ 2 1 


Dj phasic 


uretPH.grai^s'"”"^'™’'”" channels and calibrations used in ohtaining unipolar clcctro- 

PodUmenm™'' If''formed and 2~4 cm. of the ureter was carefullv freed of 

hook wa the underlying muscle, posteriorly. A small glass 

el'is-. ‘r" ‘he ureter from tlic tinclcrlviug muscle The 

electrode, eousi.stmg of a number 2S hypodermic needle. 1 cm. in 
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length and attached to an insulated y\'ire, Avas inserted in the suspended ureter 
(fig. 1). A neutral or “indifferent” electrode rvas placed in the skin of tlie abdo¬ 
men and the dog was grounded 63 ^ a contact attached to a hind leg. Electrical 
impulses passing down the ureter rvere obtained and amplified by means of a 
standard Offner electro-encephalographie machine and rvere recorded by a 
ciystographic ink-rvriting unit. 

Calibration. The shape of the electro-ureterogram recorded rvas the result ol 
change in fi’equenc 3 '^ and amplitude (voltage). Duration was e.';pressed in milli¬ 
seconds. Amplitude rvas calibrated at 100 mv/cm. above (positive) or belov 
(negative) the base line. Determination of freqiienc}’' of peristalsis rvas constant 



Fig. 3. A, norma! diphasic peristaltic action potentials in intact ureter. B, same ureter 
transected distal to insertion of electrode. No alteration in peristaltic electrical activitj- 

for each experiment as the graph paper mo\''ed beneath the recorditig pens at 
a rate of 2.5 cm./second. Each experimental tracing usiialbr had four channels 
in which tmrious filters were inserted to progressiveb" remove slow frequenc) 
cjmles: channel one, 0.5 filter; channel two, 0.2 filter; channel three, 0.02 filte'" 
and channel four a 0.002 filter. Channel four had the least number of siou hn 
quency cycles. All statistical data was obtained from channel one, using a 
filter (fig. 2 ). 

RESULTS 

I. The normal eleciro-nreterograin. Despite minor variations, normal pcrbtal 
sis is usualty qualitative!}^ characterized by a triphasic action potential, n) 
four of the 23 ureters studied Avere diphasic in form. Triphasic waves a 
consisted of tAVo positi\m AvaA^es separated by a negative Avave that usua } ^ 

not reach the base line (figs. 5, A, 6, A). Diphasic cuives had a 
folloAA'ed b}'’ a negatiA'^e AvaAm of inconsistent Amltage and duration (ig. • i - 
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After-potential cur\-es were observed in only three tracings of the normal intact 
ureter. Data concerning voltage and dui’ation of representative nonnal triphasic 
electro-ureterograms are presented in tables 1 and 2. 

Factors affecting the normal electro-nreterogi'am: 1) Preoperative medication 
and anesthetic agent; Regardless of whether large doses of morphine and atro- 

T.iBLE 1. AmpUlude* of nonnal triphasic ureteral peristaltic action potentials 



DOG 

\iAvi: 1 

1 Vi-KXTL 2 

4AT 3 


372 

20 i 

110 

330 



, 220 1 

200 i 

170 


22 

’ 150 1 

160 

250 


131 

ISO 

120 

200 



I 200 

140 

' 90 


345 

160 ! 

1 ISO i 

1 80 


227 

90 

1 i 

1 130 


346 

70 

40 

i 140 


1S3 

' 150 

! 190 

1 160 

! 

Eange 


20'200 

40-200 ! 

80-330 

Mean and S.D.j 


1 138 ± 20.5 

, 140 ± 20.7 

' 172 ± 25.1 


’ Microvolts, 
f Standard Deviation. 

T\ble 2. Duration* of normal triphasic ureteral peristaltic action potentials 


DOG 

1 

WA\”X 2 

UA\T 3 

TOTAL TIME 

372 

16 

44 ' 

44 

104 


20 < 

40 

24 

84 

375 

24 1 

12 

72 

108 

22 

26 ■ 

20 

32 

72 

131 

40 1 

4 

52 

96 


32 , 

1 24 

44 

100 

.345 

36 

24 

20 

SO 

227 

56 

24 

32 

112 

Range 

^lean and S.D.t 

16-56 

31 ± 13.1 

4-44 

24 ± 13.2 

20-72 

40 ± 16.S ' 

72-112 

95 db 12.3 


* Milliseconds 
t Standard Deviation. 

pine \\ ere administered or not given at all preoperatively, or whether ether or 
» rat enous sodium seconal were used as anesthetic drugs, the same qualitative 
observeT'^''^^^^^ characteristics of each of the peristaltic action potentials were 

conditions of ureter. If the segment of the ureter containing the 
tra •• ^ touched the underljdng muscle or adjacent bowel, the electrical 

card"^* contaminated with superimposed artifacts, often with electro- 
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3) H 5 '^dration: It is -weil known that dehj’-dration or increased lydration of 
the dog produces a decrease or increase, respectivelj’-, in renal urinarj' output 
and also affects the rate of peristalsis per unit time. Atropine, chilling of the 
ureter, and diying out of the ureter may also produce a change in rate of peri¬ 
stalsis. To demonstrate this phenomenon is exti-aneous to the purpose of this 
communication. In the present experiment it is reported that these factors failed 
to significantly alter the qualitatir’e or quantitatire pattern of the individual 
peristaltic action potentials, 

4) Motion artifacts: hlotion of the ureter, glass hook or suspension apparatus 
created motion artifacts that rendered interpretation of peristaltic action poten¬ 
tials impossible. 



Fig. 4. Normal triphasic peristaltic action potentials. Notched third curve, P 
stalsis was not observed grossly, but spurt of urine emerged from cut ureter afuf ,. 
electrical pattern indicative of peristalsis was recorded. This was not uncommon n r- 

II. Immediate residts ajtcr ureteral transection. Of the 18 ureters studied, 
transection routinely produced no significant alteration in voltage 
when compared to normal peristaltic action potentials (fig- 3). Dividing 
ureter ma 3 ^ produce one, and frequentlj^ two, after-potentials immediate.' n 


lowing the peristaltic curve. . . ,, 

III. Delayed results after transection, of the ureter and re-anastomosis to 
or uretcro-intcstinal implantation. Eight transected ureters were re-auastonw. ^ 
to the bladder and an equal number were implanted in the bou'el. As 
no significant difference in ureteral electrical activity, the results fiom t 
groups are presented together. IMost electro-ureterograms were cbaiactenz^^ 
qualitativeh' b.y a triphasic curve. It was not uncommon to hare 
staltic action potentials recorded on the graph paper, but be unable to ‘ j 
rdsualize the associated wave of peristalsis as it passed down the meter j 
Data obtained from electro-ureterograms of dilated ureters should 
separatelv’^ from those ureters not dilated, 3 to 5 months after anas om 
ureter to bladder or bowel. 
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\ormal caliber ureter; The gross appearance of peristalsis u'as normal m force 
and rate rreterocvstoneostomy or uretero-intestinal anastomosis failed to sig- 
nificantlv alter electrical actimty in the ureter. Voltages in ivaves 1 and 2 were 
normal or slightly decreased, whUe wave 3 was nonnal or slightly increased. 
Duration of the component curves revealed wave 1 to be normal or decreased, 




Fin .5 ,1. norm."!! triphasic peristaltic action potentials in intact ureter, jB, same ureter 
- months after urctero-inlestinal anastomosis Xo ureteral dilatation. Xo significant 
alteration in action potentials 

wave 2 tva.-. normal and nave 3 was normal or slightly increased (figs, o, 6). 
-Vtliongh there were u.sually two recovery curves immediately after the electri¬ 
cal activity a'-.^ociated with peristalsis, occasionally only one curve appeared. 

Dilated ureter: Grossly, peristalsis was a forceful, even violent, action. This 
hyperactivit.v tva.>. reflected in the electrical tracings. The voltage of all waves 
"as incrca-ed. Duration of wai'e I was considerably increased; wave 2 rei’ealed 
no constant change, and wave 3 was either of normal or .slightly increased dura¬ 
tion ffig. 7). Immediately subsequent to peristalsis there were u.=ually two after- 
potentiah that were of tremendous voltage and duration. 
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. ) H 3 ^dratioii: It is well known that dehj^dration or increased hydration of 
the dog produces a decrease or increase, respectively, in renal urinary output 
and also affects the rate of peristalsis per unit time. Atropine, chilling of the 
ureter, mid drying out of the ureter may also produce a change in rate of peri¬ 
stalsis. To demonstrate this phenomenon is extraneous to the purpose of tlii.s 
communication. In the present experiment it is reported that these factors failed 
to significant^ alter the qualitative or quantitative pattern of the individual 
peristaltic action potentials. 

4) Motion artifacts: Motion of the ureter, glass hook or suspension apparatus 
created motion artifacts that rendered interpretation of peristaltic action poten¬ 
tials impo.ssible. 
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Fig. 4. INormal triphasic peristaltic action potentials. Notched third curve. This peri¬ 
stalsis was not observed grossly, but spurt of urine emerged from cut ureter and aliovc 
electrical pattern indicative of peristalsis was recorded. This was not uncommon fiminig. 


I!. Immediale results after ureteral Iranscclion. Of the 18 uretens studied, 
tran.section routinelj^ produced no significant alteration in voltage or duration 
when compared to normal peristaltic action potentials (fig. 3). Dividing tiic 
ureter ma 3 '’ produce one, and freciuently two, after-potentials immediately fol¬ 
lowing the peristaltic curve. 

Ill- Delayed results after transection of the ureter and re-anastomosis to bluddc 
or ureiero-inlestinal implantation. Eight transected ureters were re-ana.stommo< 
to the bladder and an equal number were implanted in the bowel. A.s them "O 
no significant difference in ureteral electrical activit 3 '', the result.? from these d^o 
groups are presented together. ]\Iost electro-ureterograms were characteviM' 
cjualitativel 3 '^ by a tripha-sic curve. It was not uncommon to have typical pen 
staltic action potentials recorded on the graph paper, but be unable to aduJ .' 
vi.sualize the associated wave of peristalsis as it passed down the ureter (fig-' • 
Data obtained from electro-ureterograms of dilated ureters .should be pre.'-en 
separately from those ureter.s not dilated, 3 to 5 months after anastomosis o 
ureter to bladder or bowel. 
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IV. Delayed results after fncompicfc occhmon of the intacl order. As a control 
experiment. I'otir iiitaet. but dilated, ureters were studied in 5 dogs, two to four 
months after incomplete ureteral occlusion by a ligature. The dilated, but intact, 
ureters had a normal rate of peristalsis, but the gross actixuty of the ureter duiing 
peristalsis was more forceful than normal, statistically, the amplitude of w ax e 



^tG. S. .4. normal triphasic peristaltic action potentials in intact ureter. B. same ureter 
* ®“atiis after incomplete ligation. Ureter was dilated. Triphasic cun-e still present, but 
marked abnormalities of duration and amplitude are present. Two after-potentials demon¬ 
strated. ft i' 

1 xvas usually slightly iucreased while ware 2 was increased. Ware 3 had greater 
voltage as compared with the normal ralue. Duration of ware 1 and 2 were 
normal, but ware 3 was markedly increased (fig. S). Peristalsis was routinely 
followed by two after-potentials. 


Discrssiox 

hiring tissue is the seat of electric polarization phenomena. In the case of 
the ureteral muscle fibers, the polarization e-\ists at rest and is momentarily 
abolished durnig aciixity. Peristalsis produces depolarization and electrical ac- 
tiritr which are termed action potentials, and these roltages are subject to meas- 
urement. Propagated potential changes immediately precede the trax'e of ure¬ 
teral contractmn. 
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Fig 6 A, normal triphasic peristaltic action pctcntials ’i.pr n triphasic 

noimal valiants in electrical activitj" immediately after tiansection of ’ gurlit 

action potentials of normal duration 4 months after uretero intestinal ani 
increase in Voltage No uieteral dilatation. 




^ • */? *1 rif 

Fig. 7. A, normal triphasic peristaltic action potentials. F, "j” C, same urctef 

from noimal in electrical activity immediately after transe^tm f Triplmsm cun 

3 months after transection and re-anastomosis to W‘*ddei Uicter Tpo .after 

still present, but marked abnormalities of duration and ampbtmio 
potentials are demonstrated 



!il W’'l[;lWlT.nT) 






SS3 


l 


elr■*'>~v*>zrr4:?hr is a dire--- appiivadoT: <c eiev-inepiivsioiopT of The 
••*« —i'’-": -f 1 —The cliTti-i.'ai uiee of This TTro'edTire ts hmiT'ea. iT is 
■cS-Tmei rhaT h sht'-’nid :'-e--':ae pia'-Ti-ai sTiti porihar as eie.-Tr-'.L-arcioz- 
G asi'ferei a? s-.'-h. ureTe'd eie -TroTayography is essesTialiy a research 


tae eTre-.rTs *'0 vanoas oisea'? s'a'es 
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Although the form of the normal peristaltic action potential is apparent!}' 
characterized b}" a triphasic curve, the amplitude of the mdividual waves is 
capable of great ^'ariation. The duration of the individual waves, however, lias 
a considerably narrower range. During the period of recovery from peristalsis, 
an after-potential may occasionally be recorded in the normal ureter. 

Transection of the ui’eter below the electrode does not produce any significant 
immediate alterations in electro-ureterograms. Re-anastomosis of the transected 
ureter to the bladder or uretero-intestinal implantation fails to produce change 
in duration of ureteral electrical activity, provided ureteral dilatation from 
anastomatic stricture does not develop. Although these ureters ha^'e normal 
caliber, peristaltic activity, rate, frequency and amplitude, they do have one 
or more after-potentials. This electrical manifestation of prolonged recovery 
from peristaltic contraction would indicate that these ureters are not com¬ 
pletely'’ normal when examined three to five months following ureteral anas¬ 
tomosis. 

The development of anastomotic stricture and ureteral dilatation produces 
serious departure from normal electrical activity'. In this experiment, the di¬ 
lated ureter adapts to the stricture not by increase in rate of peristalsis, but by 
extremely' forceful contractions. The total duration of peristalsis was 183 ± 31.2 
milliseconds in the dilated ureter, as compared with the normal mean total dura¬ 
tion of 108 db 26.7 milliseconds in the ureter that has not become dilated after 
anastomosis. 

To determine if the electrical abnormalities observed in the dilated urctei 
Avere due to impairment of conduction of excitation following transection and 
re-anastomosis to bladder or bowel, a series of intact ureters were incompletely 
occluded to produce ureteral dilatation. Electro-vu-eterograms two to four months 
later reA'ealed forceful peristaltic activity' of normal rate and frequency. To a 
duration was increased above normal to a mean of 160 ± 19.7 millissconds. 

As a result of these observations it would appear that if ureteral dilatation e 
velops in the transected ureter that has been re-anastomosed to the bladde: or 
implanted in the bowel, there results abnormalities of peristaltic action poten^ 
tials. These abnormalities are not the result of the previous ureteral tianscc w' 
and division of ureteral nerve supply', as nearly' the same alterations aic c ^ 
sistently observed in the dilated but intact ureter. The variations horn noini. 

are non-specific results of ureteral dilatation. _ mici'o- 

Peristaltic action potentials may' usually' be predicted rvithin lO-lo 
A'olts amplitude and 5-20 milliseconds total duration when repeated 
obtained on the same ureter several months later. Occasionally', jo 

graph line reveals curves which quantitatively' differ consideraliiy 
dog and occasionally' between right and left ureters or in one uretei o i 
dog. As all conditions were standardized, satisfactory' e.xplanation oi 
consistencies is lacking. All data presented are believed to be of 
electro-ureterograms from a minimum of 4 dogs in each gronp o 
The actual recording of significant electrical tracings is relatively simp 
compared to the problems of interpreting these various action po en a 
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sor decompensation and retention. Ultimatelj' back pressure occurs with ureteral 
and pelvic dilatation as the ureterovesical musculature decompensates and per¬ 
mits vesico-ureteral reflux. Infection is common in these individuals with residual 
urine and the pureh^ mechanical effects of stasis are comphcated by the occur¬ 
rence of nrinaiy tract infection. As renal function decompensates, there is a 
concomitant change in the blood chemistiy due to the retention of nitrogen and 
ultimate alterations of the acid base balance. The resultant uremia and asso¬ 
ciated urosepsis with its fatal outcome is the rule unless recognition and correc¬ 
tion of the underh'ing obstractive uropath}’' is accomplished. 


C.\SE REPORTS 


Case 1. R. S., a hoy of 11 years, was admitted to the York Hospital with the 
chief complaint of acute pain in the right upper quadrant, with radiation to the 
right loin and fever of 4 daj-s’ duration. The mother stated that throughout his 
entire life he had had difficultj’ in I'oiding. He had alwa 5 "s dribbled urine with 
poor control. At 4 years of age p 3 ’elitis developed at which time the patient had 
an elevation of temperature, but since then there had been no recurrence of 
fever until the present episode. He had been going to school but had constant 
difficulties of frequency’, urgencj' of urination and inabOitj' to properlj' void. 

The present episode of right flank pain began 4 days prior to admission. The 
patient had chills uith an elevation of temperature. The familj" phj'sician found 
that the bladder was distended and advised hospital admission. 

The child was acuteh" ill and had a temperature of 103 degrees. The head 
and neck were normal. The lung fields were clear. The heart was not enlarged 
and the tones were of good qualitj’. The bladder was distended to the umbilicus. 
The external genitalia were entireh- noimal. The reflexes were nomial. 

TTinah'sis: Cloud}-; specific gravity, 1.012; albumin, 1 plus; sugar, negative; 
uhite blood cells, 80 to 100 per high power field; red blood cells, 6 to 8 per high 


power field. Urine culture: E. coli. 

Blood Count: Hemoglobin, 69 per cent; red blood cells, 3,770,000; white blood 
cells, 16,000 ulth normal differential. 

Catheterization on admission recovered 660 cc of cloudy residual urine, which 
^hen obtained was concomitant irtth disappearance of the suprapubic mass, 
he initial phenolsulfonphthalein test revealed excretion of 0 per cent in the 
rst hour specimen and 2.5 per cent in the second hour specimen. A cystogram 
rerealed the bladder to be well outlined with regurgitation of the solution up 
f e left ureter and left kidney peh-is. The bladder shadow was elongated and 
Regular in outline. Xo regurgitation of dye was noted up the left ureter. The 
rig t ureter was markedly dilated and the right kidney pelvis was hvdronephro- 
‘■c (fig. 1, .4). 


'xeretor}- urograms revealed no visualization of dye in the left kidne}' at 
throughout the examination. The right kidney was markedly dilated 
^'1 ydronephrotic, gi-ade 2. The patient was maintained on indwelling catheter 
^^rainage and chemotherapy. The temperature subsided and catheter drainage 
as continued for a period of 3 weeks, at the end of which time the phenolsul- 
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CONGENITAL CONTRACTURE OF THE VESICAL NECK 

IN CHILDREN 

H. A. GAILEY and JOHN W. BEST 
From the Urological Service, York Hospital, York, Pa. 

Congenital obstructive lesions of the lower urinary tract in infants and eliil- 
dren are among the more uncommon conditions encountered in the average 
urologic practice. In no group of patients are the disastrous results of obstruc¬ 
tive uropathj'^ so graphically manifested as in the renal and ureteral changes 
and resultant chemical alterations of renal insufficiency subsequent to urinary 
obstruction in this ymunger age group. Fortunate also is the fact that in no group 
is the recuperative powers of the urinary tract so dramatically demonstrated 
as in the retrogression of morphological changes and improvement of renal func¬ 
tion noted once the obstructive process has been relieved. 

We are reporting 2 cases of congenital stenosis of the vesical neck, one in a 
child of 11 ymars and the second in a 20-month old infant. In both cases sufficient 
time has elapsed since the operative procedure to permit adequate follou'-up 
evaluation. 

ETIOLOGY 

The etiologic anomalies of lower urinary tract obstruction have been outlined 
by Eisendrath and Rolnick as 1) a very small opening in the prepuce, 2) stenosis 
of the external meatus of the urethra, 3) stricture of the urethra, 4) diverticulum 
of the urethra, 5) valve formation in the posterior urethra, 6) hyp^'dropliy o 
the verumontanum, 7) contracture of the vesical neck and 8) blocking of t ic 
bladder outlet by a ureterocele or diverticulum. 

There are a variety of congenital anomalies which acting separately or m 
combination may'^ produce urinary stasis at or below the level of the ja e 
neck. Emmett and Helmholz pointed out the difficulty in the differential mg 
nosis of organic obstructive uropathy and so-called neurogenic d 3 ^sfunctIon in 
this y^ounger age group. The more obvious anomalies such as pinpoint mea us 
and congenital stricture are, of course, self evident upon routine urologic e\ a ua^ 
tion, but the lesions affecting the posterior urethra and vesical nec' ° ^ ‘ 
more difficult differential problem. Emmett and Helmholz have di^i e 
into 1) vesical dy’^sfunction resulting from mymlodysplasia and spina bi 
2) congenital obstruction of the vesical neck. , 

These authors also point out that in their experience congenital va r es o 
posterior urethra as the obstmetive factor are of mfrequent 
instance of posterior valve formation was noted in their series of case.s 

PATHOLOGICAL PHYSIOLOGY 

Regardless of the etiologic cause of the obstructive uropathy^ the 
the urinary’^ tract are those of progressive vesical muscular hy^pertiop ly, 

Accepted for publication December 5, 1952. 
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residual uriue. His development has been normal; he is attending college and 
engaging in all normal actimties. 

Phenolsulfonphthalein tests 9 yeam after operation revealed a 2 hour excretion 
of CO per cent. 

Case 2. J. X., a 20-months old white infant boy, was admitted to the pediatric 
sendee of the York Hospital ndth the historj' of progressive abdominal enlarge¬ 
ment for the past 4 months. At the age of 4 months the child had been operated 
on elsewhere for correction of a menigocele and associated spina bifida occulta. 
He was underweight, dribbled urine constantly and had marked difficulty in 
locomotion and in defecation since birth. Two other siblings were living and well. 

The patient was a thin emaciated infant who appeared listless and apathetic. 
The abdomen was markedly protuberant, and palpation revealed a rounded 
tense mass which e.xtended from the s\mphysis to the umbilicus. There was 
marked fullness noted in both flank areas. Tire head and neck were negative. 
The pupils reacted to light and accommodation. The lung fields were clear. 
The heart tones were of fair quality. Xo muimurs were elicited. The e.xternal 
genitaha were essentially negatir'e. The rectal sphhicter e.xhibited good tone. 
Xo rectal masses were palpable. 

Irinalysis: Cloudy; alkaline in reaction; specific gravity, 1.005; albumin, 2 plus, 
^licroscopic: Specimen was loaded with white blood cells. Trine evdture: B. coli 
in heavy growth. 

Blood count; Hemoglobin 57 per cent; red blood cells, 3,500,000; white blood 
cells, 7,000 ndth normal dififerential. Blood urea nigi-ogen: Initial, 40.5 mg. per 
cent. 

Catheterization recovered 500 ce of cloudy residual urine. A cystogram made 
"ith the cliild in the Trendelenburg position revealed a large hypotonic bladder 
nith a reflex of the dye upward into the markedly dilated ureters and extensive 
bilateral hydronephrosis (fig. 2. -4). 

A barium enema revealed moderate dilatation of the colon throughout with 
only slight evidence of normal haustral marking. 

An initial diagnosis of neuromuscular dysfunction of the urinary tract with a 
b}potonic bladder and megalo-ureter and bilateral hydronephrosis was made. 

The situation was discussed nith the family and the referring physician, and 
the child was referred to another clinic for further evaluation. It was the impres¬ 
sion of the consulting group that this represented a progressi^-e neuromuscular 
C'sfunction of the urinary tract related to the menigocele and spina bifida oc¬ 
culta noted at birth. The opinion was given that the prognosis was hopeless and 
Ro treatment was advised. Following return from the clinic the pediatrician and 
amih consulted us regarding future progress of the child. 

he child was re-admitted to the hospital and an exploraory operation was 
a M.'cd in the hope that the urinary tract dysfunction might be on an obstnic- 
uo lather than a purely neurogenic basis. 

0 ouing a 2 week period of indwelling catheter drainage and antibiotic 
iorap\ to combat the secondary urinary tract infection, a suprapubic explora- 
lon was canied out. The bladder was markedly thickened and trabeculated. 
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fonphthalein had improved to a 23 per cent excretion of dye in the first hour 
and 12 per cent in the second hour, a total of 35 per cent exci'etion. The diagnosis 
of obstructi\"e uropathy primai’il}'' in the vesical neck, with secondary infection 
and dilatation of the upper urinaiy tract was established. 

Operation: A supi’apubic incision was made and the bladder was e.\'posed. 
The bladder wall was marked!}’- thickened, measui'ing 1 cm. in thickness. Tliorc 
was marked bladder trabeculation and exploration rer’ealed the ^Tsical orifice 
to be markedly contracted so that it was impossible to introduce the tip of the 
index finger. The contracted r’esical orifice nas resected by sharp and Irhint 
dissection and the posterior urethra was pi'ogressiveJ}^ dilated so that the inde.v 



tor3' urogram. 

finger could easil}'^ be introduced through the vesical orifice. The bladdoi 


then closed about a cystotom}^ tube. , . ^ 

The postoperative course was une\"entful, and the suprapubic tu )e ua 
moved on the ninth postoperative day. The patient voided 
amounts r-aiying from 2 to 6 ounces. He stated that the stteam \uis o 


and much fuller than before his operative procedure. ^ -cvcalcd 

Two daj’s prior to discharge from the hospital excretoiy uiogiapp 
satisfactory rdsualization of the right kidney and ureter with some >m 
of the lydronephrosis. The left kidnej’- was jjot 3 'isualized. veavs. 

Postoperath’e progress evaluations have been made at interva s ^ 
Progress pyelograms (fig. 1, JS) reveal moderate reduction m the i> 'o 
and hydro-ureter on the right. The patient i.s x’oiding a gooa s 
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residual urine. His de^•elopment has been normal; he is attending college and 
engaging in all normal activities. 

Phenolsulfonphthalein tests 9 years after operation revealed a 2 hour excretion 
of 60 per cent. 

Case 2. J. X., a 20-months old white infant boy, was admitted to the pediatric 
service of the York Hospital with the histoiy of progressi^•e abdominal enlarge¬ 
ment for the past 4 months. At the age of 4 months the child had been operated 
on elsewhere for correction of a menigocele and associated spina bifida occulta. 
He was underweight, dribbled urine constantly and had marked difficult}^ in 
locomotion and in defecation since birth. Two other siblings were living and well. 

The patient was a thin emaciated infant who appeared listless and apathetic. 
The abdomen was markedlj’^ protuberant, and palpation revealed a rounded 
tense mass which extended from the sjunphj’^sis to the nmbihcus. There was 
marked fullness noted in both flank areas. The head and neck were negative. 
The pupils reacted to light and accommodation. The lung fields were clear. 
The heart tones were of fair qualitjx Xo murmurs were elicited. The external 
genitalia were essentially negati\'e. The rectal sphincter exliibited good tone. 
Xo rectal masses were palpable. 

rdnalysis: Cloudy; alkaline in reaction; specific gravitjq 1.005; albumin, 2 plus. 
Microscopic: Specimen was loaded with white blood cells. Trine culture: B. coli 
in heavy growth. 

Blood eouut: Hemoglobin 57 per cent; red blood cells, 3,500,000; white blood 
cells, 7,000 uith normal differential. Blood urea nigrogen: Initial, 40.5 mg. per 
cent. 


Catheterization reco^•ered 500 cc of cloud}" residual urine. A cystogram made 
with the child in the Trendelenburg position revealed a large hj'potonic bladder 
"ath a reflex of the dye upward into the mai'kedly dilated ureters and extensive 
bilateral hydronephrosis (fig. 2, A). 

-k barium enema re^'ealed moderate dilatation of the colon throughout with 
only slight evidence of normal haustral markings. 

An initial diagnosis of neuromuscular dysfunction of the urinaiy tract with a 
bpotonic bladder and megalo-ureter and bilateral hydronephrosis was made. 
The situation was discussed with the family and the referring physician, and 
le child was referred to another clinic for further eA’aluation. It was the impres- 
uon of the consulting group that this represented a progi-essive neuromuscular 
.'sfunetion of the urinary tract related to the menigocele and spina bifida oc- 
a noted at birth. The opinion was given that the prognosis was hopeless and 
no treatment was advised. Following return from the clmic the pediatrician and 
amih consulted us regarding future progress of the child. 

le child was re-admitted to the hospital and an exploraory operation was 
'i.'-ed m the hope that the urinary tract dysfunction might be on an obstruc- 
>'e rather than a pureh’ neurogenic basis. 

tlicr” “ week period of indwelling catheter drainage and antibiotic 

nin to combat the secondary urinary tract infection, a suprapubic e.xplora- 
on ua.s carried out. The bladder was markedly thickened and trabcculatcd. 
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Exploration revealed a marked contracture of the \'esical neck and postcaior 
urethra. The ve.sical neck contracture was re.sected by sharp dissection and tlie 
po.sterior urethra widely dilated. A suprapubic cy,stotomy tul)e was inserted and 
the vesical wound was closed. 

The child's postoperative convalescence was uneventful. The supiapubic tul)c 
was removed on the tenth postoperative day. The wound healed uneventfully 
and the child voided an excellent stream with fair control. The child was di.s- 
charged from the ho.spital on the nineteenth postoperative day at which time the 
.suprapubic wound was practically healed and the child w'as voiding per urcthram. 
Determination of the re.sidual urine the day prior to ho.spital discharge revealed 
ounce of .slightly turbid urine. 



torj"^ urogiam. 

The child’s subsecjuent progre.ss has been most satisfactory. He has gT^^ 
in weight, his appetite has improved, and the mother stated he voids an 
.stream although there is at times some terminal dribbling. Progiessne uic 
dilatations have been carried out at intervals of 3 months and the < lannc 
been maintained at 16F. _ 

Excretory urograms 3 months po.stoperative revealed the kidne 3 "S to > 
mal in size, shape and position. The right kidney show'ed onlj" a nn ‘SJ 
caly^ectasis and on the left the calyces had returned to apparently' a 
figuration. The ureters were normal in appearance (fig. 2, B). The postope 
results and retrogressi^'e changes of this urinary tract following suigeiy 

most gratifying. . ^ lation 

The child w'as seen 2 years postoperative and the residual urine a ^ jpcani 
revealed no evidence of residual urine. The child was voiding a gooc sue 
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with occasional tenninal dribbling. He has gained in weight and strength, and 
the pediatrician reports that the child’s progress is normal for one in his age 
group. 

DISCUSSION 

The obstructing lesion in both of these cases consisted of a marked contrac¬ 
ture of the vesical neck with resviltant obstructive uropathy and secondary 
infection. As prer-iouslj’ pointed out, Emmett and Helmholz have suggested 
in their series that the existence of congenital valves as the obstructing lesion 
would appear much less common than generall}’^ supposed. Our brief experience 
in these 2 cases would tend to support that view. 

In case 1, the child of 11 years, the process had been of long standing and com¬ 
plete destniction of the left kidney as a functioning unit had occurred and the 
changes on the opposite side were advanced at the time of diagnosis. 

The necessity of complete urologic investigation of all cases of chronic or recur¬ 
rent pjairia or urinaiy difficultj' in children is emphasized in order that earlier 
diagnosis and subsequent correction of such congenital obstructive uropathic 
lesions may be carried out. 

-Host recent reports appear to favor the transuretlmal approach in the correc¬ 
tion of these vesical neck contractures in infants and children. Our familiarity 
inth open surgical exposure led us to utilize the suprapubic route in our cases. 
The approach would appear to be one of pei-sonal preference. 

In case 2 the child had associated neurologic anomalies consisting of spina 
bifida occulta and meningocele, and it was first supposed that the urinary tract 
findings were on a congenital neurogenic basis. However, in spite of this assump¬ 
tion at exploration the pathological process was an obstructive lesion of the 
lesical neck. Postoperative retrogression of the renal and ureteral dilatation 
evidenced by progress pj'elograms would lead us to believe that all such cases 
are entitled to operative exploration as a measure which maj"^ well be life-sai'ing 
in this group of patients. 


CONCLUSION 

Two cases of congenital contracture of the vesical neck in children with satis- 
‘ ctory operative results are presented. The necessitj^ of urologic investigation 
111 all cases of chronic or recurrent pjmria or urinaiw tract difficulty in children is 
emphasized so that earlier diagnosis and subsequent correction of the obstructir-e 
Uropathy may be accomplished before irreparable renal damage has occurred. 

''len of our e.xperience, we would urge in those cases in which associated 
congenital neurologic anomalies are present and the diagnosis of neurogenic 
unction of the bladder seems established, that congenital contracture of the 
csical neck be considered and operative exploration if necessary be utilized to 
I'orrect the obstructive lesion if present. The results may be most gratifying. 

p ^ REFERENCES 

Rh'eiHt’ ^UUNUCK, H. C.: Urology. Philadelphia; J. P. Lippincott Co., 

niMK-r-r, J. L. HELMUoui.H. F.; J. Urol.,61;4(13-478, 4948. 
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Exploration revealed a marked contracture of the ^'^esical neck and postoiior 
urethra. The vesical neck contracture was resected by sharp dissection and the 
posterior urethra widelj'' dilated. A suprapubic cj’^stotomy tube was inserted and 
the vesical wound was closed. 

The child’s postoperative convalescence was uneventful. The suprapubic tube 
was removed on the tenth postoperative daJ^ The wound healed uneventfully 
and the child rmided an excellent stream with fair conti'ol. The child was dis¬ 
charged from the hospital on the nineteenth postoperative day at which time the 
suprapubic wound was practicallj'^ healed and the child was voiding per urethram. 
Determination of the residual urine the day prior to hospital discharge revealed 
ounce of slightly turbid urine. 



torj^ urogram. 

The child’s subsequent progress has been most satisfactoiy. He has 
in weight, his appetite has impi’oved, and the mother stated he voids an 
stream although there is at times some terminal dribbling. Progiessne uic^ 
dilatations have been carried out at intervals of 3 months and the c lanne 

been maintained at IGF. tic nor- 

Excretoiy urograms 3 months postoperative revealed the kldne 3 's o )C^^ 
mal in size, shape and position. The right kidnej’’ showed only a mi cgi 
caljmctasis and on the left the calj’^ces had returned to apparently a 
figiu’ation. The ureters were normal in appearance (fig. 2, B). The 
results and retrogressive changes of this urinar}"- tract following surgei} 


most gratif3nng. _ mterminalion 

The child was seen 2 3 ’-ears postoperative and the; residual urine ae 

revealed no evidence of residual urine. The child was voiding a goo size s 
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with occasional terminal clribblinp;. He has gained in weight and strength, and 
the pediatrician reports that the child’s progress is normal for one in his age 
group. 

niscussiox 

The obstructing Ic.sion in both of these eases consisted of a marked contrac¬ 
ture of the vesical neck with resultant obstructive uropathy and secondary 
infection. As previously pointed out, Emmett and Hclmholz have suggested 
in their ,«eries that the existence of congenital valves as the obstructing lesion 
would appear much le.'^s common than generally supjrosed. Our brief experience 
in these 2 cases would tend to su])i)ort that view. 

In cas3 1, the child of 11 years, the proce.ss had been of long standing and com¬ 
plete destruction of the left kidney as a functioning unit had occurred and the 
changes on the opposite side were advanced at the time of diagnosis. 

The necessity of complete urologic investigation of all cases of chronic or recur¬ 
rent pyuria or urinary difficulty in children is cmirbasized in order that earlier 
diagnosis and subsequent coricction of .such congenital obstructive uropathic 
lesions may be carried out. 

^lo.st recent reports appear to favor the transurethral approach in the correc¬ 
tion of these vesical neck contractures in infants and children. Our familiarity 
'vith open surgical e.xposure led us to utilize the suprapubic route in our cases. 
The approach would appear to be one of personal preference. 

In case 2 the child had associated neurologic anomalies consisting of spina 
bifida occulta and meningocele, and it was first supposed that the urinary tract 
findings were on a congenital neurogenic basis. However, in spite of this assump¬ 
tion at e.xploration the pathological process was an obstructive lesion of the 
'csical neck. Postoperative retrogression of the renal and ureteral dilatation 
eiidenced by progress pyelograms would lead us to belie^•e that all such cases 
aie entitled to operative exploration as a measure which may well be life-saving 
in this group of patients. 


COXCLUSIOX 


T' • 

"0 cases of congenital contracture of the vesical neck in children with satis- 
c oiT operative results are presented. The necessity of urologic in\-estigation 
in a cases of chronic or recurrent pyuria or urinaiy tract difficultj" in children is 
P asized so that earlier diagnosis and subsequent correction of the obstructive 
I'ropathy may be accomplished before irreparable renal damage has occurred. 

nen of our experience, we would urge in those cases in which associated 
conpnital neurologic anomalies are present and the diagnosis of neurogenic 
^ unction of the bladder seems established, that congenital contracture of the 
p neck be considered and operative exploration if necessary be utilized to 
eiiect the obstructive lesion if present. The results may be most gratif 3 ’ing. 
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INTERSTITIAL CYSTITIS IN CHILDREN 

HAROLD P. McDonald, WILBORN E. UPCHURCH and 
CLINTON E. STURDEVANT 

From the Urological Department of St. Joseph's Infirmary, Atlanta, Ga. 

“Interstitial cystitis”, “Hunner’s ulcer,” “localized submucous fibrosis,” “elu¬ 
sive ulcer of the bladder” are all synonymous terms used to name an entity whicli 
has been found to be extremely difficult to treat satisfactorily. A seiircli of the 
literature fails to reveal reports of its occurrence in jmung children. Howeverina 
series of 63 patients Barnes mentioned a child of 7 jmars and Hand I'epoi'ted one 
13 year old girl in a series of 213 patients. Higgins’ youngest in 100 patients was 
17 3 mars. Interstitial cj^stitis, mentioned as eaiR"^ as 1836 bj’’ Merrier, was de¬ 
scribed completel}’’ both from standpoint of pathology and classical clinical 
picture in 1914 bj'’ Guj'’ Hunner of Baltimore. Since this report veiy little nen 
has been added as to etiology or pathologj’^, although many excellent articles 
ha\'e appeared in the literature. It has been shown to occur more freciuentb in 
females over males in ratio of about 10 to 1. 

Recommended treatment has varied from bladder dilatations, with fuguia 
tion of affected areas, injections of .silver nitrate of increasing strengths, subtota 
cystectomju diversion of the urine bj"^ ureterocutaneous or ureterosigmoid 
injection of iiovacaiu or alcohol into the submucous laj^er of the bladdei anc ic 
admiiiivStratiou of various drugs. Recently the use of cortisone and bantune >as 
been reported favorablju Many other measures and drugs have been tne hi 
with notable lack of uniform success. .. 

This report does not offer a new method of therap 3 % nor does it of ei an> > 
new as regards the etiolog.y of interstitial cystitis. However, by 
the fact that children not infrequently' have this ty'pe of cystitis a new 
inve.stigation as to etiology may be stimulated. Also many cu icn 
cla.ssified as p.sychotic or psychological enuretics may be exoneratec. 
like to say' that the term psychological enuresis has never appea e o n - 
tied Us; we have believed that a child would not continue to vet le 
within his power to stop. In pursuing this premise we first lecogmze 
cy'stitis in a year-old girl 234 years ago. Since that time we me 
additional patients, all girls, vaiying in age from 3 to 10 yeais, anc 
had tj'pical areas of interstitial cystitis. All patients have la 
tract examinations, excretory urogram.s, cultures, retrograde pye 
and bladder capacity measui’ements. l>on over-distcntion » 3^ ,„lmistakal)k. 

anesthe.sia all have exhibited ty'pical areas of interstitial cys i is, naticats 
red, blotchy, irregular hemorrhagic spots. The clinical course o a 
has been similar, varying only in degree of response to b'ea ’ 'g^.j^ciicecl 
have been graded 1.2 and 3 according to the degree f „f the 

by response to therapy. Treatment mainly has consKstecl 
bladder under anesthe.sia and fulguration of the a ected ,ilvcr 

tations of the bladder by moans of irrigations followed . 
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nitrate in gradually increasing strength has constituted the follow-up trealnients. 
Additional bladder dilatations under anesthesia and fulguration of the areas of 
interstitial cystitis have been done based on the response to the above. Two pa¬ 
tients have been graded 3; three have been graded 2. and one has been graded 1. 


CASV: liEl’OUTS 


Case I. X. G.. a girl years old. first .•'een March Ul.oO, had had enure¬ 
sis, freeiuency and wet pants during day all her life. Excretory urognims were 
normal; urine culture sterile. The bladder capacity under anesthesia was found 
tolled ounces. X'o improvement in symptoms followed urethral mcatotomy and 
urethral dilatations. .Attempts at bladder dilatation were unsucce-ssful: fluid ran 
out around catheter after injection of 4 imnces. Gystoscopy was repeatetl and 
dilatation of bladder up to .5 ounces under anesthesia showed Idood-tinged fluid. 
Inspection of bladder revealed the pre.-ence of areas typical of interstitial cystitis 
in the posterior and left lateral walls. Fulfnmition of these areas and repeated 
bladder dilatations and irrigations of silver nitnite solution resulted in a maxi¬ 
mum bladder capacity, under anesthesia, of (> ounces. Banthine had been ad¬ 
ministered for periods of 30 days with little or no effect. The patient, now 7 years 
old, continues to have enuresis btit has largely cea.'-ed wetting her pants dtiring 
the day. .At the present time further dilatation-; under anesthesia and fulgtiration 


to the affected areas appear to be the best plan to afford improved bladder 
function. This case was classified grade 3. 

Ca.?r 2. B. .1. B.. a girl aged 3 years, when first seen in .August 19.51 had had 
enuresis, wet pants during day and recurrent p.vtiria with fever all her life. Com¬ 
petent urologists elsewhere found the upper urinaiy tracts nonmai .Antibiotic 
therapy cleared urine in each instance of pyuria but had no effect on the enuresis 
and Wet pants during the day. Excretory urograms were repeated; the findings 
''ere normal nfth the exception of slight dilatation of the lower ureters. Cystos- 
copj revealed bladder capacity of .5 ounces. Interstitial cy.-;titis was not found 
innammatoiA' masses seen at the vesical neck were resected. Xo improvement 
■"■a-s noted in regard to the enuresis or wet pants. Three months later cystoscopy 
wa.s repeated and the bladder capacity, under anesthesia, again was found to be 
• ounces. I pon forcible injection of additional fluid, hemorrhagic areas n-pical 
a mter^mial cystitis were seen to appear in posterior bladder wall. These were 
-urated. One month later much improvement was noted in the sxTnptoms; 
^ enure,sis^and no wet pants. Thirty days later continued improvement, bladder 
t to I oimces Two months later the bladder was dilated to S ounces and 
pro^r cystitis were again fulgurated. This child, now 4^ o years old, 

_ u \ exhibited her dry pants when .-^he came in for examination and treatment 


about 


one month ago 


ur^«r ^ ^ ^ when first seen October 19.51 had had enuresis, 

normal' nnd slow voiding all her life. Excreton.- urograms were 

=ho i^' J'^^rograde ureteropyelograms. Examination of the vesical mucosa 
urebiraI^^^'^^'-^^^^°^' vesical neck was found to be hx-pertropliic. Trans- 

- resection was done and obstmeting tissue removed with the IGF resecto- 
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scope. Impro\''ement in voiding follo^ved this procedure but enuresis and wet 
pants during the da}^ continued, Cj'^stoscopj’- again done and bladder capacit\' 
under anesthesia was found to be 6 ounces. Uupon dilatation to 8 ounces two 
hemorrhagic areas typical of interstitial cj^stitis were seen back of the trigone 
and on the right lateral wall of the bladder. Fulguration of these areas and sub¬ 
sequent bladder dilatations have resulted in impror^emeiit in s^'mptoms but 
enuresis continues. The case was classified grade 2. 

Case 4- D. S., a girl aged 10 years when seen July 1950, had had enuresis all 
her life, and u'et pants until recently. Now urgenc}’^ was present to point of in¬ 
continence, if it were impossible for her to void prompth’- upon urge. Excretory 
urograms were normal, C 3 '-stoscop 3 '- rer'ealed normal upper uiinaiy tracts. Urine 
culture was sterile. Bladder capacity under anesthesia was 3 ounces. Dilatation 
of the bladder showed t,ypjcal areas of interstitial C 3 "stitis in the posterior wall. 
Fulguration of these areas was done followed b}" bladder dilatations at intervals 
of 3 to 6 weeks until hlareh 1952. A bladder capacit 3 '- of 12 ounces without anes¬ 
thesia was attained, the s 3 Tnptoms were entirel 3 ’’ I’elievecl but additional bladder 
dilatations have been recommended. The case was classified grade 2. 

Case 0 . S. C., a girl aged 6 when first seen in January 1952, had had enuresis 
all her life, and urgency with wet pants occasionall 3 L Excretoiy urograms were 
negati\^e except for slight dilatation of the lower portion of right ureter. Upon 
C 3 '’stoscop 3 ^ inflammatoiy masses in vesical neck wej’e found and bladder capacity 
of 6 ounces. One area typical of interstitial cy’^stitis was observed in lateral ^'all 
of bladder ahorse left ureter. Fulguration was done of inflammatory masses in 
r'esical neck and also area of interstitial cy'stitis. The symptoms improved im- 
mediateh'’ and subsequent dilatations of bladder at 3 to 4 week intervals have nov 
resulted in a capacity'’ of 10 ounces. The sy'mptoms have been entireb' l'elie^c 
but treatment advised to be continued. The case was classified grade 1. 

Case 6. C Z., a girl aged 8 when first seen February' 1952, had hadeuuiesisa 
her life and also wet pants during day'. Excretory'urograms were nonual. 
copy' revealed maximum bladder capacity' under anesthesia of b ounces 'c 
\-esical neck showed inflammatory' masses which were resected with a 16F ies« o 
scope. Slight improvement was noted in symptoms but enuresis coutiuue^ ^ 
also occasional wet pants in day'. Cy'Stoscopy' repeated and the bladdei ’ 
to 8 ounces whereupon an area ty'pical of interstitial cy'stitis was seen in 
bladder wall. Fulguration of this area was done and subsequent blad ei i ^ 
tions at 3 to 6 week inteiw'als. The bladder capacity' is norv 10 ovmces anc 
child does not wet her pants day' or night. The case ’was classified gia e -• 

cosniENT 

These 6 patients, all girls and all with ty'pical findings of 
have caused us to re-er-aluate all children seen by' us for bladder comp am - a ” 
recent y'ears. It is our belief that many' children suffering from enuresis, uig 
or wet pants during the day, who fail to respond far'orabiy to meato omj, 
thval dilatation and x-esical neck fulguration may have reduced cesica ™ ‘ 
because of interstitial cy-stitis. Since all these children wath inters i la , ■ 
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have been girls (and since the ratio of women to men with interstitial cystitis is 
about 10 to 1) the theory of recurrent low grade infection as etiology seems 
reasonable. This theory is not new hut seems to he strengthened in the light 
of foregoing points. Additional investigation may bear out the worth of these 
thoughts. It should be emphasized that this is really but a preliminary re])ort 
and must be verified by others. At the present time interstitial eystitis unsus¬ 
pected and undiagnosed appears to answer former failures to cure enuresis and 
urgency in some patients seen before this condition was suspected and recognized. 

SUMMARY 

Interstitial cystitis has been found to occur not infrequently in children. Six 
cases, all girls varying in age from 3 to 10 years, have been reported. 

57 Forsyth St. .V.H'., Atlanta S, Ga. 
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ADULT MALE ENURESIS: A STUDY OF 200 CASES 

ROBERT B. ZUFALL, Capt. (M.C.) 

This study was made in the hope of helping to clarif}’’ a common problem about 
which theve is a remai'kable divergence of opinion as to etiolog}^, pathology, treat¬ 
ment, and even frequencj'’ of occurrence. The most important questions about 
this condition seem to be, first, “What is the relationship of bed wetting to wliat 
organic diseases?” and, second, “What treatment will cure it?” This is a report 
of 200 enuretic soldiers between the ages of 17 and 25, personall}'^ seen and treated 
during the past 5 '’ear at Fort Leonard Wood, Missouri. Conclusions presented arc 
in some respects controversial but jione the less the}'^ seem definite^' ^'alicl for 
this group of eases. 

Enuresis in children has been e.xcellentlj'^ described b 3 " Meredith Campbell' 
who has seen over 1500 cases. He stresses the fact that, although 90 per cent are 
pui’elj'' “functional,” enuresis maj'- be the presenting s 5 TOptom of serious organic 
disease. He is con'vdnced that the etiology in most cases is emotional insecurit}’, 
distress, and the desire for attention in a child of parents who may be either 
inattentive or more often highl}’' emotional, neurotic, insecure people themselves. 
The organic diseases he has found in so-called enuretics include congenital ob¬ 
structions, neurological disease, ectopic ureters, urethral diverticula, and the 
perhaps less well defined entities of weak sphincter, prostatitis, ^"erumontanitls 
and polyps of the verumontanum. He states that uropathy is found in 00 per 
cent of cases resistant to medical and psychiatric therap}'. H. P. Winsbury-White- 
found organic disease in 70 per cent, mostly'’ mild posterior urethral inflammation 
which he treats witii sounds and silver nitrate solutions. D. L. CoheiP found 
organic disease consisting of shortening of the trigone, depression between the 
verumontanum and bladder neck, and other minor changes in twenty-four out of 
25 enuretic soldiers. 

Campbell states that there is no good drug for the treatment of functions 
enuresis. Benzedrine,'' ephedrine,^ testosterone,® belladonna and sedatnes a 
havm their adi'ocates. He has had little success with alarms and mechanica 
devices, and recommends psychotherapjn Others have suggested presacral neuiec 
tomy,^ construction of a urethral sling,® and lumbopubic electric shock. I'o 
psj'chotherapj' was used by' Kriegman and Wright® in 25 soldiers, ^^itb cuic i 
sixteen and improvement in four. This consisted of explaining to the patient t ^ 
functional nature of his complaint, telling him that he could improve, acccpti 
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him as a peison, tliough not accepting his cninesis. Tn lalei intei views llieie was 
incieasiiig stiictness and scolding on the pait of the jisycliiatiist 


HTIOLOG-i VXD 1* VTIIOGDXn&IS 


We found ciuiiesis a common condition in young adult males. The liguie of 
2 5 pel cent of men of chaft age has heen (luotetp and seems leasonable Duiing 
the time that 100 cases of enuicsis wcie seen at this hosiiital, 187 hcinia lepaiis 
weie done The fact that most iiiologists .sec almost no cases must be explained 
on the basis that most of these men have eithei nevci seen a doctoi or have seen 
then family doctois when they weie childien and been discouiaged fiom fuithei 
attempts to find a cuie. Only eight of the 200 cases in this spiies had cvci seen a 
uiologist 01 had a complete uiologic woikiip Xo oigamc disease was found in the 
vast niajoiity of oiii cases, and in none was seiious oiganic disease discovcied 
-\11 patients had a detailed liistoiy, local physical examination and loiitnie and 
niicio'copie minalysis. Coioiial adhesions vveic found once, mental stiictuics 
twice The lattei weic opened, but cnuicsis did not impiove X'euiological ab- 
uoimalities and evidence of hoimonal imbalance weie not found I’linalvses 
showed a iioimal langc of spccitu' giavitios, most of them aioimd 1 020, only 20 
below 1 015 In these cases the uiine was othciwise noimal except foi 2 jiatients 
Mho had led and white cells on micioscopie cxammatioii Tliev had cvstoscopie 
evidence of acute hemoiihagic evstuis Ketiogiade pyelogiams with uiiiie cul- 
tiiies weie noimal, and the cystitis ni both cases imiiiov ed w it lion t impiov ement 
Ml the emiiesis 

Fiuthei woikup was done on sevcial othei cases Xine plain uiogiams, 10 
evcietoiy uiogiams, 4 ictiogiade jivelogiams, and 10 cystometiogiams weie 
iioimal In 00 oases paiiendoscoiiv was peifoimed with the X'o 24 McC’aithyin- 
stuiment, without anesthesia Sensation was noimal in all Mild tiabeculation 


Mas found mtliiee, laige v euimontanum infoui, led andgiaiuilai \ eiumontamim 
ill tliiee, slightly elevated bladdei neck in foui The lemamdei appealed pei- 
ectly noimal Xo lesidual uiiiie was piesent m 28 cases, 10 cc in 10 cases, 30 
cc m 3 cases, and m none was it higliei Piostatic smeais on 13 patients av eiaged 
o 3'2 white blood cells per high powei held In only 2 cases weie theie ov ei 8 white 
1 ood cells These patients did not lespoiid to piostatic massage It would seem 
significant that patients with seveie cvstitis, piostatism, et ceteia, do not com- 
Pam of euuiesis even though thev^ may be getting up 10 times a night to void 
he psvchogenic element was ciuite appaieiit These cases fell into a definite 
peibonality pattern, stiikmgly the same as that lepoited bj' Kiiegman'’ and 
lonskv'" in similai gioups \ftei biief inteiview, peisonahties in 95 patients 
Meie cassihed as quiet, sliv, and awkwaidin thirty-two, slow andiathei stupid 
th "itli manj neiiiotic complaints in ten, five weie anxious, 

^ fee, lomesick, tliiee, aggiessive, five piisoiieis fiom the stockade Sev'enteen 
Usi™U ' pleasant, and stiaightfoiwaid, while fiv'e appealed moie than 

to^b I Mild educated The chaiacteiistic peisonahtv^ type seemed 

^°d“s^ffi emotionally mimatuie, passme, dependent individual, who had not 
su cient warn acceptance, fiim suppoit, and peimissiveness in his lelation- 
“ SVitionski, H War :\Ied , 7 : 297-303 1945 
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ship to significant adults.”® It has been suggested that the enuresis represents 
both an expression of resentment and of the deshe to be considered and protected 
like a child. 

Thej-- were of average or low average intelligence, were mostly white (of 112 
cases, seventy-seven were white and thirty-five Negroes). Most had had some 
schooling. Of 70 cases, se'\’'enteen had finished 8 gi’ades, forty har^e gone to high 
school, eleven completed high school, two gone to and one completed college. 
Out of 83, there were 51 unskilled laborers, 16 farmers, 9 truck drivers. There were 
also 1 schoolteacher and one who had omied his own business. Of 92, seventy-six 
were single, sixteen married. Of 136, one hundred and twenty-eight were privates, 
four prixmtes first class, three corporals, one a sergeant. No higher ranks were 
represented. 

In 129 cases, brief questioning elicited some sort of serious family troulile. 
Thirty-fix'e were poor, thirt 3 '^ wei-e orphans, twenty-six had oire or both parents 
chronicalty ill, sixteen had families who were separated, seven had families who 
were divorced, and a scattering with anxious or nervous parents, family figiifs, 
father a drunkard or in jail. One patient was illegitimate. In onty eight wiis the 
famity life described as all right on exmn brief questioning, klost patients liaci 
3 or 4 siblings. Familj'- history of enuresis was high, there being 125 eniiretic 
relatives in the group, mostty brothers (56). The question of some inherited ab¬ 
normality has been raised, but not solved. 

The incidence of associated neurotic complaints was Ifigh. Eight.y-eight out of 
100 patients had da}’’ frequenej’^ and precipitanc}’’ of urine, and a few had wet their 
pants. Sixtj'’-seven out of 103 had back pains, nineteen had leg or abdominal 
pains, eight had headaches, ten nervousness, five d 3 ’^suria, one each asthma, 
urinary retention, urethral discharge, and fainting spells. For none of these vas 
ail}’’ organic basis found. 

Enuresis had been lifelong in 133 out of 149 ca.ses. Two dated onset from an 
injury to the perineum or back, though no emdence of injury could be found. In 
9 cases, enuresis developed while in the Aim}”^, one of these following the deal o 
both parents, two after Korean serwice, one after hernioplastju One foHove 
scarlet fever irr adolescence. Out of 113 patients, wetting oecuned nighth or 
almost nightl}’’ irr forty-one, at least once a week in fifty-si.x, and les.-, often in 
sixteen. Rarety was there ari}^ change through the 3 ’ears. One might note 
seems hard to imagine an organic disease cr'opping up at week!}' intenas 
25 3 ’ears, leaving no ph 3 ’^sical sigrr of its presence. . 

Malingering was rare if not absent. Twenty-five of these meir had r’ohinteerc^ 
for the Arm}’ and wanted to stay’ in. The history’ in most of the other.'? 
ty’pical that it is hard to believe it was invented. Man}’ had letter's from 
family’ doctor's cer-tifying to their enuresis prior to eirti'}’ into sermce. 

A certain indifference to treatment was noted in many cases. Tvehe 
evstoscopy’, several complained bitterly' that the benzedrine given or ^ 
erruresis kept them awake. Nineteen had had no treatment prior to eiifry 
serx-ice. This may’ reflect the attitudeof family’ or of familydoctor, or the pa 
discouragement with pi'evious treatment; but it seemed to be more ' 
indifference of the neurotic, suggesting a subconscious desire to keep hi.'^ -sy m 
because it serves a purpose. 
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Diabetes and seasonal variation were not found. Thirty-seven patients con¬ 
sidered their sleep light or normal a.s against twenty who believed that their 
sleep was abnormally deep. Thirty-nine were city dwellers versus 30 from the 
country. 

TIIEATMEXT 

Medical and urologic treatment in this grou]) was unsatisfactory. All the 
commonly recommended treatments were tried. .Although good results have been 
reported, we found none of much value. Thirty-four out of 79 patients had pre¬ 
viously been treated by their family doctors, eighteen had used patent medicines, 
and eight had had apparently complete urologic workui), all without any .success. 

Banthine 100 mg. 4 times a day by mouth was given for 2 to 4 week periods 
to 10 patients, all of whom had negative cystoscopy, pyclograms, and cysto- 
metric studies. Bed checks were done in the hospital, 'riicre was no change in the 
frec|uency of wetting. Benzedrine 20 mg. by mouth at bedtime for 1 or 2 weeks 
was used in .53 cases, on the theory that it would help if enuresis was due to 
abnormal depth of slumber. Forty-three were unimproved, nine a little im¬ 
proved, one markedly improved. None were cured. Tincture of belladonna, 
15 drops 4 times a day by mouth for 1 or 2 weeks was used in 39 cases. Thiidy- 
three were unchanged, 0 improved, none cured. Methyl testosterone linguets, 5 
mg. 4 times a day were used for 1 week periods in 3 cases, without improvement. 
Sedatives, such as phcnobarbital, nembutal, and amytah were used in 5 cases, 
mthout benefit. Cysto-urethroscopy with tire 24F imstrument, which would 
seem comparable to adecpiate sounding, resulted in no change in the 60 patients 
on whom it was done. Cauterization of the posterior urethra with 4 per cent 
silver nitrate was done in 6 cases, without change in symptoms. Surgical con¬ 
struction of a urethral sling, neurectomy, and iumboi>ubic electric shock were 
not tried. It was believed that they might do more harm than good. Psychother- 
np} was not used per se in our scries, though it may well account for the occa¬ 
sional improvement noted. 

Disposition in most cases has been discharge from the .Army on the recom¬ 
mendation of the psychiatrist because of immature personalit 3 ' ■with sruiipto- 
matic habit reaction. .A few patients have been retained in service. Prognosis for 
cuie would seem to be bad. Followaip studies on these patients after thej' return 
to cirilian life are planned. 


srAniARY 

, hundred cases of enuresis in soldiers have been re\iewed. Though it 
'^®^^htel 3 ' be emphasized that enuresis, especiall 3 ' in children, ma 3 ^ be the 


tip-off to 


serious organic disease, it is believed that the S3'mptom in adults is 


of°th^^ ^ psychogenic one. The role of vagueB' defined irritative conditions 
Q e posterior urethra in causing enuresis has probabb' been overestimated, 
in careful histoiy, ph 3 -sical examination, and urinahmis should be done 

histor^' ^'^cther workup should be determined from that point. If the 
httle^' '^1 physical and urine negative, there would seem to be 

inclucT^^ do C3-stoscopy or further urologic studies. Treatment in this series, 
mg anthine, has been unsatisfactory. Psemhotherapy may be the answer. 

3 Lenox Road, Rockville Center, N. Y. 
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ADENOFIBROMA OF URINARY BLADDER: A CASE REPORT 
MAX LEVI ANP CYRIL SOLOMON 

This case is presented because no similar case can be found in the litei’atuie. 
R. G., a 46 year old white man, was first seen on November 30,1949 for burning 
on ui'ination since 1947. He had one episode of hematuria at which time an ex- 
cretorj’’ urogram was said to be negative. He had a herniotomj' done in May 
1949. The burning on urination continued. 

An excretor}'’ pyelogram rexmaled a large filling defect in the left side of the 
bladder, normal kidne 3 '’s and ureters. C 3 ''stoseopy showed a tumor about 3 by 
2 cm. in size on the left posterior bladder wall obstructing the left ureteral orifice 
and haxdng a smooth surface covered b 3 '^ normal mucous membrane. The ante¬ 
rior part xvas dixdded in two heads; in the saddle betrveen them were numerous 
tin 3 '^ elevations. Indigo carmine appeared in 3 minutes from the right ureteral 
oriSce; none was x'isihle on the left side. 

The biopsy was inconclusive because of the extreme hardness of the tumor. 
However, the c3'-stoscopic appearance was benign and conservative surgery was 
decided upon. 

Suprapubic cystotomy was performed at Terrace Heights Hospital on Decem¬ 
ber 12, 1949. When the tumor was elevated the left ureteral orifice became visi¬ 
ble and urine was seen spurting from it. The tumor was resected in two pieces 
with a Lichtenberg-He 3 '^walt snare. There was no evidence of infiltration. The 
patient was discharged on December 22. Postoperative and follow-up cystos¬ 
copies were normal. 

The gross specimen consisted of multiple fragments of tissue, measuring in fire 
aggregate 5 cm. All were necrotic and showed on the surface a cauliflowcY-iihc 
growth. In some areas cy^st formation of the surface epithelium u'as present but 
there is no evidence of ulcei'ation. The stalks of these papillary projections were 
firm, fibrous and edematous. 

Afultiple sections of the tumor revealed it to consist of duct-like striictui® 
xvhich xvere contained within fibromuscular tissue. Close to many of the uc s 
the fibromuscular tissue was myxomatous in character. Papillation was prescu 
xvithin the duets which in some areas were lined by unilayered cuboi a epi^ 
thelium and other areas appeared to be lined by transitional cells, \vhi!e iS nnf^' 
of epithelium were present within rvhich there were spaces containing a pm ^ 
staining amorphous material. A moderate lynnphocytic reaction 
throughout the entire tumor. Congestion was moderate in amount, 
surface of the tumor were crypt-like spaces into which the transitional eph 
dipped. Mitotic figures were sparse and the cells were not atypical. In one 
the epithelium was mucosecreting in character. Ulceration of the muco. a 
noted with some necrosis and a dense ly'mphocyriic reaction. 

Diagnosis: Adenofibroma of the urinary bladder (fig. 1). , < (o 

Because of the pathological interest in the case, the tumor was sen o 

Accepted for publication November 25, 1952. 
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Registry of Urolog}’ at tlie Armed Forces Institute of Patliology. Tlic Registry 
believed it to be a mesonephric remnant in the bladder wall and submitted the 
material, because of the unusual interest, to several consultants. Two of them 
were of the opinion that the tumor was a fibro-adenoma and one believed it to 
be an inclusion tumor of primordial nephrogenic origin. 

In a review of the literature only one article’ has any similarity to the case 
reported. The pathogenesis of this tumor is of interest and there is a ciucstion 
as to its origin from mesodermal anlage or whether it is a true neoplasm. It would 



tissue si' 9*^ notlule revealing glandular element with surrounding fibrous 

, epitlielial clefts with surrounding myxomatous fibrous tissue. 

be difficult to e.xplain on a basis of mesonephric rests, and we believe it to be a 
true neoplasm. 

whd emphasized that the possibility of a benign lesion of the bladder, 

^ te rare, does occur and treatment should be conservative. 

^ a sununaiy, 1) a case of adenofibroma of the bladder is reported; 2) benign 
umoi.s of the bladder, while rare, should be treated conservatively. 

of^th^ thank Dr. L. Marienberg who refered the case and the members 

(.oil ^ ^^g’^try for I. rology for their interest and cooperation and for the e.\- 

cellent photomicrographs. 

200 Central Pari: South, Xcw York 19, X. Y. 

Paschkis, R.: Ztschr. f. urol. Chir. 21: 315-325, 1927. 
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SARCOlAIA BOTRYOIDES OF THE BLADDER IN CHILDKEN 

WILLIAM H. MORSE (Capt. MC) and W. DABNEY JARMAN 

From the Urology Section, Surgical Service, Walter Reed Army Hospital, Washington, D. C. 
and Children’s Hospital, Washington, D. C. 

ApproximateJy twenty cases of polj^poid sarcoma of the bladder in children 
have now been reported. Their cystoscopic appearance and clinical course have 
been so similar that they should be considered as a single clinical entity, in spite 
of the variable pathological diagnoses such as rhabdomyosarcoma, my.\osar- 
coma, myom 3 '’xosarcoma, mj^xoma, and benign multiple polj^ps. 

In the past, a lack of familiaritv'^ with this particular lesion has led to pro¬ 
longed hopeful temporizing in the treatment of this highl}'^ fatal disease. It is 
imperative that close co-operation exist between the urologist and the patholo¬ 
gist in evaluating the character of this lesion. 

In A'lay 1952, Alostofi and Alorse' reviewed the cases of sarcoma botryoides, 
or polj'poid ihabdomyosarcoma, in the Bladder Tumor Registry. Ten cases 
were analyzed and these constituted the largest group of cases in which the 
clinical findings, results, and gross and microscopic findings could be reviewed. 
The tumor was found to be almost uniformlj’’ fatal within 24 months. 

An attempt to tabulate the number of case reports has been difficult and rnis- 
leading because of the difference in naming w’hat appears to be a single clinical 
entity. 

The term “polypoid rhabdomyosarcoma” has been suggested for this group 
of polypoid, grapelike, translucent bladder tumors in children, but all of the 
tumors do not hai^e the giant cells or the striated “strap” muscle cells. All, how¬ 


ever, have the distinct mjcxomatous, grapelike, gross appearance 


which would 


seem to justify the term “sarcoma botrjmides,” coined bj’’ Pfannenstiehl. 

The importance and difficulty of establishing an eaify" diagnosis can be i ns 
trated best bj-^ the presentation of 2 case reports of infants with saiconia 

botryoides. , I ^ 

Case 1 demonstrates how misleading multiple biopsies of this lesion ma} 
because of the unusual benigir histological appearance. With the expencncc 
gained from the first case, a positive diagnosis was made bj" cystoscopic e.van 
natiorr and cj^stectom}’^ was canned out without delaj’^ in the second case. 

CASE irEPORTS 

Case 1 .—A 20-month-old infant w'as hospitalized on .June 27, 19.50, at 
town Hospital to determine the cause of repeated urinary tract 
ing this hospitalization there was an episode of gross hematuria. ,, 

also passed a piece of globular tissue which was subsequentl}' diagno.xc 

Accepted for publication November 4, 1952. botrvoiiL^* 

' Mostofi, F. K. and -Morse, W. H.; Polypoid rliabdomyosarconia (s.irtom. 
of bladder in children. J. Urol., 67: 681, 1952. „.,u mvobbislonia. .1-I’-''’'- 

- Cappell, D. F. arid Montgomery, G. L.: On rhabdomyoma and . 
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benign pedunculated fibroma. An c.xcretory urogram rc^■ealecl a double right 
kidney and a normal left kidney, but c.xamination of the excretory cystogram 
shoned e\idencc of multiple filling defects within the bladder (fig. 1). 

On July o. 19.i0. the patient M’as admitted to ChildrenV Hospital where physi¬ 
cal examination was essentially normal except for bilateral otitis media which 
rapidly subsided on medication. Tlic white blood count was 2S.000 and the urine 
sediment showed innumerable pus cells and red cells. On .Inly 8, cystoscopy was 
done and numerous variable sized, translucent, pedunculated polyps having the 
appearance of a bunch of grapes, were seen on the trigone and vesical neck. 

Tranmiethral resection did not appear to be feasible. Therefore, through a 
suprapubic cystotomy (fig. 2. .1), tlic jrolyps and entire thickened mucosa of 



Fig. 1. Case 1 Retrograde pxclogram with nigged filling defects around bladder neck 

bladder neck and trigone were excised. The remainder of the poh'ps xvere ful- 
S'lrated. Again the pathological diagnosis was “benign poh’ps of the bladder.” 

10, 1951, the child was re-admitted as an emergency case. A large 
urp tnass of prolapsed polyps completely filling the vaginal orifice and 
l^nginating from the urethral orifice was present (fig. 2, B). The mass was 
the ligature was found later to be on the trigone. On January 24, 

uretb” w' removed through a suprapubic cystotomy and a trans- 

wat d^^ '^i^ration was repeated. On April 26, a third suprapubic cystostom.v 
tive dh'^ ^'P^'^pubic tube left in pei-manently. At this time a preopera- 

rhabdomyosarcoma was made, but as before, the pathological 
report Mas ‘’benign bladder polx-p." 

ler one more prolapse of the tumors through the urethi’a. it was believed 
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the condition must be considered malignant in spite of the histological findings. 
A bilateral modified Coffey 1 ureterosigmoidostomy was done on September 
13, 1951. The postoperative course ivas without incident and on Septembei 25, 
1951, total cystectomy was begun. During the procedure, cardiac anest oc¬ 
curred and cardiac massage was done through a thoracotomy. After seveial 
minutes, the heait began to beat legularly. The c 3 ’'stectomy was completed 
(fig. 3, A). TAvelve hours postoperativel 3 '' the patient died A\itliout legaining 



Fig. 2 Case 1 A, open bladder exhibiting poh'poid translucent tumor aiisiiig from 
trigone B, pol 3 'poid tumoi extiuding fiom uiethral meatus 



of left kidnej' shoeing metastatic nodule in peripheiy 


consciousness. Autops 3 ^ levealed onl 3 ’’ a single metastatic lesion in the left a 
parenchyma (fig. 3, B). Theie weie no other pertinent findings. ^ 

Case 2 .—A 3-3mar-old white child tvas first seen on i\Ia 3 ’^ 9, 1952, 
ing of severe pain and difficult 3 ^ on iiiinationof 24 houis’ diiiation. 
to have passed several blood clots that da 3 L Examination of the iiiine sec in^^^ 
revealed man 3 " vhite blood cells and led blood cells. E\cietoi 3 ' 
immediate^' and vithout piepaiation, revealed a noimal uppei | 

but multiple po^-poid, filling defects seen in the bladdei 
indicate that either blood clots or a pol 3 "poid sarcoma of the i ac c ci 

(fig- ^)- 
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Slie was aclniittecl to Walter Reed Armj' Hospital on i\Ia 3 ’ 11, 1952, ■where 
physical examination failed to reveal anj' significant abnormalities. The neo¬ 
natal and developmental history' was also normal. The only' childhood disease 
noted by the parents was German measles. She had absolutely' no gcnito-urinaiy 
signs or sy'mptoms prior to the 24 hours before her first x'isit. Chest x-ray' and 
complete blood count were within normal limits. 

Cystoscopy revealed “multiple translucent grajiclikc polyps arising from the 
anterior and lateral bladder walls at the bladder neck.” Some of the tumors 
were translucent: others were pink and .solid. A gross diagnosis of sarcoma bot- 
ryoides was made at that time. Bimanual reeial c.xamination failed to reveal 



exidence of masses or induration. Examination of the vagina and urethra showed 
no invasion by tumor. 

She n as discharged from the hospital to cany out bowel preparation for one 
"eo ' with terramycin .5 gm. daily'. The day' following re-admission bilateral- 
IJ,^^®™®‘Snioidostomies were carried out, using a modified Coffey' 1 technique. 

a cier was not opened nor was a biopsy' specimen taken since a positive 
^^ingimsis had already been made by' cy'stoscopy' and cy'stography'. The bladder 
technique described by' iMillin.® After remox'al, the bladder 
as opened and an adequate 2 cm. cuff of urethra was seen distal to, and not 
immlved by, the tumor (fig. 4). 

nuicos opened in the anterior midline. In the center of the bladder 

2 “ large poly'poid mass of tiny' grapelike structures, elevated 

was'^”' * n”* which measured 5.5 by 3 cm. The surrounding mucosa 

smooth and raised above the normal level of bladder mucosa. In the sub- 


ilHn, Terence and iMasina, F.; Total cystectomy. Brit. J. Urol. 21; 


lOS, 1949. 
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mucosa there was a gelatinous myxoid material which did not appear to pene¬ 
trate through the muscularis. 

Numerous sections revealed a regular transitional epithelium lyiiich suclcleniy 
gave way to polypoid masses extending considerably abo\"e the level of the legu- 



Fig 5 Case 2. Blacicloi opened in anterior midhne showing manj' translucent poljp* 
arising from broad base 



Fig 6 Case 2 Low power photomicrographs. A, showing benign rns vamatous 
of tumor. B, showing moie cellular aiea which is still histologically non g 

lar epithelium. These masses were covered regular, even 
thelium which in some areas approached squamous epithelium. 
within the poly^poid masses, there was a loose, edematous, my.xomatous s 
supporting diffusely distributed miiHipolar stellate cells. These, oi 
part, u ere delicate in appearance. In some areas thei e were, in a i ion, 
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fusiform cells having oval nuclei which contained evenly distributed fine chro¬ 
matin particles. Mitotic activity was virtually ab.'cnt. There was a small number 
of eosinophilic granulocytes. The my.xomatous stroma of the jtolypoid structures 
did not appear e.vceptionally malignant, but merged imperceptibly with the 
normal supporting mesenchymal tissue of the bladder wall. It was difficult to 
determine, histologically, where tumor and nonnal mesenchymal structure be¬ 
gan (fig. 5). Diagnosis.—Myoma (sarcoma botryoides) of bladder. 

The rather stormy postopenitive course was marred b\' a paralytic ileus 
which, after prolonged gastric suction, was finally relieved. 

The pl.asma bicarbonate level dropped to 13.9 niEti per liter 2 weeks post- 
operatively and the blood urea nitrogen rose to 3-4 mg. per 100 cc. Tlie mother 
was told to add sodium bicarbonate to the patient's food and re-insert the rectal 
tube at night. The patient was discharged in apparently good health with no 
outward signs of hyperchloremic acidosis. 

SlM.MAnY 

Since the only hope for a cure in sarcoma botrvoides probably is through 
early cystectomy, 2 cases have been presented illustrating: a) The diagnosis of 
sarcoma hotiyoides can be made by its cystoscopic ap]rcarancc. b) Biopsy may 
be misleading since the tumor, in many instances, appears liistologically benign. 

plea for uniformity in nomenclature is made to decrease confusion in the 
literature as well as in the clinician's mind. 

DoO Conncciiail Arc., ]Vasliuiglon 6, D. C. (ir.DJ.) 
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"aveTaTtonl''™ I “ ""f epHlielium ,vhith sutldealy 

.a^ e aj to polypoid masses e.xtending considerably above the level of the regii- 



Fig. o. Case 2. Bladder opened in anterior midline shoving many translucent polyp® 
arising from broad base. 


I ;• . . ■ ;iV\ 'rv 

♦ a\*> >' •T3 T''• .-'IT: - 

■ -/ IJ- , ^ .-'-I: 

Fig. 6. Case 2. Low power photomicrographs. A, showing benign myvomatous natwo 
tumor. B, showing more cellular area which is still histologiealh' benign. 


lar epithelium. These masses were covered b 3 p regular, even transitional, 
thelium which in some areas approached squamous epithelium. Contain 
within the poh^poid masses, there was a loose, edematous, myxomatous stroma 
supporting diffusely^ distributed multipolar stellate cells. These, for the roo=^ 
part, were delicate in appearance. In some areas there were, in addition, crou 
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fusiform cells having oval nuclei which confaiiicd evenly distributed fine chro¬ 
matin particles. Mitotic activity was virtually absent. There wa.s a .small number 
of eosinophilic granulocyte.^. The myxomatous stroma of the polypoid structures 
did not appear exceptionally malignant, but merged imperceptibly with the 
normal supporting mesenchymal ti.-^.sue of the bladder wall. It was difficult to 
detemiine, histologically, where tumor and normal mesenchymal structure be¬ 
gan (fig. 5). Diagnosis.—Myoma (sarcoma botryoides) of bladder. 

The rather storm\- postoperative course was maircd by a paralytic ileus 
which, after prolonged gastric suction, was finally relieved. 

The plasma bicarbonate level dropped to 13.9 niEq per liter 2 weeks post- 
operatively and the blood urea nitrogen ro.se to 3-1 mg. per 100 cc. The mother 
"as told to add sodium bicarbonate to the patient’s food and re-insert the rectal 
tube at night. The patient was discharged in apparently good health with no 
outward signs of hyperchloremic acidosis. 

SU-M.MARY 

^ince the only hope for a cure in .sarcoma botryoides probably is through 
early cystectomy, 2 cases have been presented illustrating: a) The diagnosis of 
sarcoma botryoides can be made by its cystoscopic appearance, b) Biopsy may 
be misleading .since the tumor, in many instances, appears histologically benign. 

A plea for uniformity in nomenclature is made to decrease confusion in the 
hterature as well as in the clinician's mind. 

11-50 Connecticut .4tc., iras/ii 7 i^(/o/i 6, D. C. OV.DJ.) 



The Journal of Urology 
Vol. 70. No C, December 1953 
Printed rn C/.S.A 


MYOSARCOMA OF THE URIiYARY BLADDER 

WILLIAM P. RAMEY, L. L. ASHBURN, HARRY GRABSTALD and 

JOHN S. HAINES 

P /‘om the Urology and Pathology Services of the U. S. Public Health Service Hospital, 

Baltimore, Md. 

Primary sarcoma of the bladder is rare. Flint and Dick' state that sarcoma is 
seen in .38 per cent to .67 per cent of all bladder tumors. In 1943 Crane and 
Trembla}"- reviewed the literature and found 151 cases of bladder sarcoma. 
Of these, the myosarcoma is one of the rarest. From the literatu 2 ’e'''“' '*■ ” 
31 cases of leiom 3 msarcoma and 31 cases of rhabdomjmsarcoma have been col¬ 
lected. In addition, Cibert and Durand'® add 10 cases of mjmsarcoma not dis¬ 
tinguished as to t 3 ’-pe, making a total of 72 reported cases of m 3 msarcoma of the 
urinaiy bladder. 

We wish to report 3 additional cases. Two are ]eiora 3 msarcoma while the other 
case, though not distinguished as to type, is probabb’^ a m 3 msarcoma and is one 
of the longest surxhving cases reported. 


CASE REPOHTS 

Case 1. P. D. McC., a 25 3 'ear old Negro, was admitted to the hospital April 
25, 1950 with complaints of terminal d 3 ’'suria, nocturia and hematuria of 2 to 3 
weeks’ duration. Prior to admission he had been treated with sulfonamides with 
no results. The remainder of the liistor 3 ’’ and physical examination was non- 
contributoiy. 

The laboratory data revealed a grossly blood 3 " urine with 300 mg./lOO co 
albumin and a white blood cell count of 13,400 ri'ith an essentially nonnal di 
ferential. Hemoglobin, hematocrit and serolog 3 " were normal. 

On C 3 ’^stoscopic examination a tumor was seen measuring about 2 cm. w 
diameter located on the left side of the roof of the bladder. After complete woi 
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up and in spite of a biopsy whicli sliowcd only necrotic tis.-uc, a partial cystec¬ 
tomy was perfonncd on May d, ]9o0. The resected specimen revealed a tumor 
projecting from the mucosal surface of the bladder as an irregidar, rounded 
knob. On cut section the tumor was seen as a roughly cylindrical ma.«s, measur¬ 
ing 5 by 7 cm., much of which was within the bladder wall. The luminal margin 
of the tumor appealed necrotic. Microscopic e.vamination showed the charac¬ 
teristic picture of leiomyosarcoma. Postoperative course was uircveutful and the 
patient was discharged on the nineteenth postoirerative day. 

The patient returned on August 2.3, 1950 for repeat cystoscopy. At this time, 
in the dome of the bladder, a single, isolated, whitish nodule 1 cm. in diameter 
w-as seen. biopsy reported recurrent leiomyosarcoma. On August 29, 1950, 
segmental resection was performed and the patient made an uneventful recovery 
to Im discharged on the twentieth postopemtive day. The c.vciscd .segment of 
bladder revealed a 5 mm. ulcerated (previously biojrsied) tumor nodule present 
in the superficial portioir of mucosa about 3 cm. from a well healed scar measur¬ 
ing 3 cm. in length. Xumerous sections across the line of pi-cvious resection did 
not show tumor. 


The patient was e.vaminecl periodically with no evidence of recurrence until 
Jarman- 17, 1951 (4 months later) when he was admitted to the hospital com- 
plaitriug of a norr-tetrder mass irr the right lower (pradrant. The mass was firm, 
semt-Uxed. slightly tender to palpatron and about 5 cm. in diameter. Cystoscop- 
rcally, there appeared to be a mass protmding into the bladder lumen from the 
nght lateral side. Biopsy was reported as normal bladder mircosa. It was smooth, 
hard, arrd measirred 9 by 4 by 4 cm. Covering peritonetrm had to be removed 
"nth the tumor. The tumor was well circumscribed and its cut surface was gray 
"nth scattered small areas of hemorrhage and necrosis. 

Postoperatively. a wotmd abscess developed but healed with appropriate 
therapy. He w'as discharged March 17. 1951 but re-admitted March 26 nvith 2 
masses m the lower abdomen. Both were smooth and round: one was estimated 


0 te about 5 to 6 cm. in diameter and the other appeared slightly smaller. 
kstosCopicaUy, the right lateral wall of the bladder was seen protruding into 
e Itmen from extrinsic pressure. On x-ray of the chest, a dense shadow was 
5®en in the left lower lobe of the lungs consistent with metastatic tumor. The 
patient received deep x-ray therapy which was estimated to varj' between 2S00 
3900 r. u. to varying parts of the tumor with httle or no obtious effect. He 
''■as discharged l^Iay 24th. 

^ He Was admitted for the last time on Augu.=i 16. 1951 complaining of pain 
IS nght side and leg. dy.-phagia and constipation. The abdomen was dis- 
™ Pd and a large tumor wa^ palpated Siling the lower abdominal catity. 
ere wa^ distennon of the vehk of the upper abdomen. Urinalysis showed 
pasts. The blood urei nitrogen was -22 mg. per cent; white blood count 
, ' hemoglobin normal. On Augu-t 13 the patient complained constantlv 
ominal distres- and wa.- vomiting bro-.cmish foul-.smelling material. A few 
>•- before death hL= blood urea nitrogen rc-e to 163 mg. per cent: the chlorides 
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Primary sarcoma of the bladder is rare. Flint and Dick’ state that sarcoma is 
seen in .38 per cent to .67 per cent of all bladder tumors. In 1913 Crane and 
Trembla}"- reviewed the literature and found 151 cases of bladder sarcoma. 
Of these, the myosarcoma is one of the rarest. From the literature’-'^’” 
31 cases of leiomyosarcoma and 31 cases of rhabdomyosarcoma have been col¬ 
lected. In addition, Cibert and Durand'® add 10 cases of myosarcoma not dis¬ 
tinguished as to tj'pe, making a total of 72 reported cases of myosarcoma of the 
urinary bladder. 

We wish to report 3 additional cases. Two are leiom 3 msarcoma while the other 
case, though not distinguished as to t 3 'pe, is probably a myosarcoma and is one 
of the longest survi^dng cases reported. 


CASE REPORTS 

Case 1. P. D. McC., a 25 3 ’ear old Negro, was admitted to the hospital April 
25, 1950 with complaints of terminal d 3 muria, nocturia and hematuria of 2 to 3 
weeks’ duration. Prior to admission he had been treated with sulfonamides with 
no results. The remainder of the history and ph 3 mical e.\amination was non- 
contributory. 

The laboratory data revealed a grossl 3 ' bloody urine with 300 mg./lOO cc 
albumin and a white blood cell count of 13,400 with an esseirtiallj’^ normal dif 
ferential. Hemoglobirr, hematocrit and serolog 3 ’’ were normal. 

On C 3 mtoscopic examination a tumor was seeir measuring about 2 cm. rn 
diameter located orr the left side of the roof of the bladder. After complete vor' 
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up and in spite of a biopsy which sliowcd onh’ necrotic tissue, a partial cystec¬ 
tomy was performed on May 4, 1950. The resected specimen revealed a tumor 
projecting from the mucosal surface of the bladder as an irregular, rounded 
knob. On cut section the tumor was seen as a roughly cylindrical mass, measur¬ 
ing 5 by 7 cm., much of which was within the bladder wall. Ihc luminal margin 
of the tumor appeared necrotic. ^^licroseopic examination showed the charac¬ 
teristic picture of leiomyosarcoma. Postoperative course was uneventful and the 
patient was discharged on the nineteenth postoperative day. 

The patient returned on August 23, 19.50 for repeat cystoscopy. At this time, 
in the dome of the bladder, a single, isolated, whiti.sh nodule 1 cm. in diameter 
was seen. A biopsy reported recurrent leiomyosarcoma. On August 29, 1950, 
segmental resection was performed and the patient made an uneventful recovery 
to he discharged on the twentieth postoperative day. The excised segment of 
bladder revealed a 5 mm. ulcerated (previously biopsied) tumor nodule present 
in the superficial portion of mucosa about 3 cm, from a well healed scar measur¬ 
ing 3 cm. in length. Numerous sections across the line of previous resection did 
not show tumor. 

The patient was examined periodically with no evidence of recurrence until 
January 17, 1951 (4 months later) when be rvas admitted to the hospital com¬ 
plaining of a non-tender mass in the right lower quadrant. The mass was firm, 
semi-fixed, slightly tender to palpation and about 5 cm. in diameter. Cystoscop- 
ically, there appeared to be a mass protruding into the bladder lumen fi'om the 
nght lateral side. Biopsy was reported as normal bladder mucosa. It was smooth, 
hard, and measured 9 by 4 by 4 cm. Covering jjeritoneum had to be removed 
^'ith the tumor. The tumor was well circumscribed and its cut surface was gra}' 
mth scattered small areas of hemorrhage and necrosis. 

Post operatively, a wound abscess developed but healed with appropriate 
therapy. He was discharged ^larch 17, 1951 but re-admitted March 26 with 2 
masses m the lower abdomen. Both were smooth and round; one was estimated 
to be about 5 to 6 cm. in diameter and the other appeared slightly smaller. 
> stoscopically, the right lateral wall of the bladder was seen protruding into 
le lumen from extrinsic pressure. On x-ray of the chest, a dense shadow was 
5een in the left lower lobe of the lungs consistent with metastatic tumor. The 
patient received deep x-ray therapj' which was estimated to r-aiy between 2800 
an 3900 r. u. to varrring parts of the tumor with little or no obrrious effect. He 
was discharged hlay 24th. 

_ He was admitted for the last time on August 16, 1951 complaining of pain 
lu lis rigiit side and leg, dysphagia and constipation. The abdomen was dis- 
enced and a large tumor was palpated filling the lower abdominal cavity. 

eie Was distention of the veins of the upper abdomen. Urinalysis showed 
3^nn*'^ Pf>sts. The blood urei nitrogen was 22 mg. per cent; white blood count 
of l' normal. On August 13 the patient complained constantly 

^ a dominal distress and was vomiting brownish foul-smelling material. A few 
a.'s lefoie death his blood urea nitrogen rose to 163 mg. per cent; the chlorides 
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decreased to 83 mEq./l. and the CO 2 rose to 31 mEq./l. He died Aupst 16, 
1951. 

IMicroscopic e.xamination of surgical specimens: The primary tumor removed 
Maj'^ 4, 1950 rvas formed for the most part of interlacing fascicles of narrow, 
spindle-shaped cells, rvhich had picrophilic cytoplasm and slightly h 3 'perchro- 
matic elongated nuclei (fig. 1, H). In a few areas cells were shorter and thick 
and had nuclei which were large, deepl 3 ’^ stained and occasionall}'^ lobate. In such 
areas mitoses were frequent. A few mitoses were seen in the relatively well dif¬ 
ferentiated spindle-shaped cells. Collagen was abundant centrallj" and was pres¬ 
ent but less conspicuous in marginal areas. A few fascicles of bladder muscle 
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Fig. 1. Case 1. 4, primary tumor. xXote generally smndle » 

in size and staining of nuclei. Mitoses are numerous. One tnpol.a i „j. nyknosis .md 

B, pelvic tumor (autopsy specimen) similar to A but showing some 
cell fragmentation. X 260. 


were present within the deep margin of the tumor. 
toxjdin stains failed to retmal cross striations. Diagnosis. fgj yu- 

Microscopic appearances of the biopsy of August 23, u-eresiffli' 

gust 29, and of the large retroperitoneal tumor removed Fe tiimor, 

lar in all essential details to the primaiy tumor. The letropeii [pirate 

however, showed more frequent mitoses and more numeious ce 

or giant nuclei. . occupied by 

Postmortem examination: The lower abdomen and P® 1900 giO' 
two contiguous but separable tumor masses. The pelvic '' .“^he posterior 

and was adherent to and partially surrounded the urinary a 
and left lateral wall, as well as a portion of the left dome v 
The left iliac and femoral vessels were surrounded by turn 
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stnicted. There Mas extension to the right pubic ramus and the psoas muscles. 
The right ureter M'as compressed and moderately dilated. The lower abdominal 
mass was retroperitoneal, M'eighed 1425 gm., and extended to within 3 cm. of 
the origin of the superior mesenteric artery. Both kidneys were displaced up¬ 
ward. The terminal ileum was adherent to the tumor and though not invaded 
was partially obstructed. The cut surface was gray-white and showed a whorled 
pattern. There was considerable central cystic degeneration of the abdominal 
mass. Sections through the pelvic mass and bladder showed no evidence of in¬ 
vasion of the muscular portion of the bladder wall. The right kidney pelvis was 
moderately dilated. Both kidneys were otherwise nomral. 

The right lung weighed 527 gm. Many tumor nodules up to 13^ cm. in diame¬ 
ter were scattered throughout, both deep and superficial. The left lung weighed 
415 gm. There was a large tumor nodule (G by .5 by 3 cm.) in the lower lobe. A 
small (1 cm.) nodule was present in the upper lobe. 

The heart, liver, pancreas, adrenals, thyroid, testes, spleen, prostate, brain 
and bone marrow showed no significant abnormality. 

Microscopic; The general architecture and cytologv’ of the tumor iit the pelvis, 
abdomen, lungs and mediastinum were similar to that described above for the 
surgical specimen, the only difTerence being the fairly extensive necrosis and 
fibrosis of the abdominal and pehne tumor and a little more variation in cell 
and nuclear size (fig. 1, B). Other organs showed no significant pertinent patho¬ 
logic alteration. 


This tumor tvas studied at the Armed Forces Institute of Pathologj' and ac¬ 
cepted as leiomyosarcoma of the urinary bladder. 

Case 2. R. E. D., a 70 year old white man, was admitted to the hospital May 
30,1945, on a stretcher, complaining of intermittent hematuria of 3 \'ears’ dura¬ 
tion and inability to urinate for 3 days. 

Examination revealed an elderly chronically ill man. The prostate was mod- 

erateh enlarged and the bladder distended. 

^e blood urea nitrogen was 47.9 mg. per cent. An unsuccessful attempt at 

u etenzation necessitated a suprapubic evstostomv. A large diverticulum was 

obsen-ed in the upper left bladder. 
tt* 

e general status improved on catheter drainage; blood urea nitrogen 18.7 
per cent after 2 days. On June 19, 1945 cystoscopy was attempted but was 
unsnccesiful because of posterior urethral obstruction. A Foley retention cathe- 
clays later he developed fever and leukocxTosis. On July 
o cjstoscopy was performed through the suprapubic fistula and the pre- 
^ us\ diverticuhun was identified as an area suggestive of carci- 

eight bladder wall and adjacent trigone. Biopsv was inter- 
^ On epithelial papilloma. 

-■^u^st 28, 1945, suprapubic c\-stotomy revealed a spongj' friable mass 
sid ^ chverticulum on the right. Outside the bladder there was con- 
livelv extending over into the right side of the pelvis. Postopera- 

couree continued down hill and the patient died on Xovember 12 
•3, approximately 6 months after admission. 
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Postmortem examination: The cystotomy opening exuded a foul-smelling 
material. The peritoneal cavity contained no fluid and there was no obvious 
metastatic tumor. The urinaiy bladder, ureters, both kidneys, and rectum were 
removed en masse. On opening the bladder, a large diffuse friable, necrotic, 
foul-smelling tumor was noted which appeared to consist of multiple, often con- 
fluent nodules of varying size. The non-necrotic tumor was pinkish-gray. On the 
right bladder wall above the trigone, a diverticulum measuring 4 to 5 cm. in 
diameter and connected with the urinary bladder cavity an opening 1 cm. 
in diameter was noted. The tumor also involved the diverticulum wall. The 
ureteral openings could not be found. On sectioning the bladder in various areas 
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Fig 2 Case 2. A, bladder tumor showing interlacing fascicles of ® s lape 
X 250. B, Area showing variation in cell and nuclear size and form. X 580. 


the tumor showed extensive involvement of all lajmrs. Both ureters v ere mai 
edly dilated. . ^ rn ^ 

Both kidnej^s showed marked dilatation of the pelves. The right vas 
with a gritty, foul-smelling exudate which lined the mucosal surface. e 
sule stripped easily showing a cortical surface presenting scatteied so t graj^ 
yellow areas measuring up to 1 cm. in diameter. There was no eti enc 

metastases. , 

Mici’oscopic; The bladder mucosa was replaced and the muscu ai coa 
sively infiltrated by tumor, the cells of which were arranged in 
whirling fascicles. The cells were spindle-shaped and long (fig- ^1-J- 
also of spindle form, had bluntly rounded ends, a fine reticulate c 
occasionally showed small indistinct nucleoli and were not infrequen 
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mitosis. Thougli iiypercliromntic, most nuclei were of fairly uniform size. In a 
few areas cells rvere mucli enlarged, had bizarre giant nuclei and abundant 
amphophilic cytoplasm. Stroma Avas present in minimal amounts, fibrillaiy in 
tj'pe, and recognized as collagen in the van Gicson preparation. Phosphotung- 
stic acid hematoxylin stains failed to demonstrate cross striations. 

The right kidney showed extensive inflammatory changes in the wall of the 
pelris extending throughout the medulla and cortex. Similar changes were pres¬ 
ent in the left kidney, though of minimal e.xtent. Microscopic study of other 
organs showed no significant pathologic alteration. Diagnosis: Leiomyosarcoma 
of the urinary bladder with ureteral obstniction; bilateral hydronephrosis and 
hN'dro-ureter; pyelonephritis, right and chronic cystiti.s, severe. 

This tumor was studied at the Armed Forces Institute of Pathologj' and ac¬ 
cepted as a leiomyosarcoma of the urinary bladder. 

Case 3. P. S. H., a 39 year old white woman, was well until appro.ximateh- 
November 1938, when she noticed menorrhagia, dysmenorrhea, dysuria, fre¬ 
quency and hematuria. Hematuria had been present for approximately one 
'\eek. After a urological work-up no cause for the hematuria could be found. A 
supravaginal hysterectomy was done for leiomyomas of the utems. Postopera- 
tively, she continued to have hematuria. Further urological study revealed a 
3.5 cm. sessile tumor on the right posterior wall of the bladder. Biopsy was 
reported by the Xational Institute of Health as myosarcoma (probable leiomyo¬ 
sarcoma). The lesion was treated by fuiguration and deep x-ray without success. 
On February 18, 1939 a .«uprapubic cystotomy with radium needle implantation 
was performed. Deep x-ray to a total of .5,000 roentgen units was continued. 
The patient was well until Januarj’, 1940 when she again noticed slight hema- 
tuna. laginal e.xamination revealed thickening about the bladder base and a 
mass in apparently the same position as previously noted. 

Prinalysis and serologj- were normal. The white blood count was 4,200 with 
normal differential. Physical e.xamination was essentially negative except for 
s ight tenderness in the right lower quadrant and the right ^•aginal fornix. There 
no evidence of metastasis and the patient appeared in excellent physical 
condition. Cj'stoscopic examination on February 7, 1940, revealed a polypoid 
tumor about 3 cm. in diameter on the superior wall of the bladder apparentlj' 
not involving the ureteral orifices. 

On February 20, 1940, segmental resection was perfonned. The 2 cm. tumor 
appeared in the dome and protruded 1 cm. into the bladder lumen. It was free 
nreters and their orifices. The postoperative course was marred by 
^it^l a'* right leg and thigh. The patient was discharged from the hos- 

P' a * pril 1, 1940 followed periodical!)' for more than 12 years 

''■Jtn no recurrences. 

findings: The resected bladder segment showed a tumor which 
Th '^’’^Sular outline and was sharply circumsci'ibed but not encapsulated, 
e s roma was fibrous and, in general, slight to moderate in amount though 
3 e\\ areas it was abundant and hyalinized. Tumor cells r-aried in iorm but 
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were mainly spindle-shaped with long tapering extremities (fig. 3). N’udei were 
large, often vesicular and generall 3 ’' had distinct nucleoli. Cytoplasm was oxy¬ 
philic and picropliilic, ajid occasionally^ showed indistinct, longitudinally ar¬ 
ranged fibrillae (phosphotungstic acid hematoxydin stain). Cross striations eoulci 
not be demonstrated. In the more fibrous areas cells tended to be short and 
plump. Rarely, very large cytoplsismic masses occurred containing one or tiro 
nuclei. Mitoses were rare. This tumor had a basicall)'^ similar microscopic ap¬ 
pearance to that seen in the biopsy^ specimen removed in 1939. However, the 
I’esected specimen showed a more fibrous sti'oma and tumor cells mth more 
variation in size and form. Diagnosis: Mymsarcoma. 
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Pig. 3. Case 3. A, B, and C, different areas of tumor (resected 
spindle shaped tumor cells showing considerable variation in nucleai to , > 

intensity of staining. .4 and B, X 300; C, X 420. 


This tumor tvas first studied by' the pathology' staff of the Nationa ns 
of Health. A diagnosis of my'osarcoma, probably' of smooth muscle tj pe, ' ^ 
made. Dr. Fred W. Stewart of Alemorial Hospital, New York City, 
fied the tumor as my'osarcoma. In view of a 6 y'ear relatively' 
follow-up, Dr. Steivart in 1946 was asked again to review the slides. ® 
merited as follows: “This would still have be classed as a myosaicoma, i 
low grade, ...” In 1950, the opinion of the staff of the Armed ^ 

of Pathology' was expressed as follows: “The majority of the ^gfgr- 

lesion as representing a benign process, but the exact nature is di 
mine. The most likely diagnosis appears to be myo-epitlielial 
secondary' inflammation. Other diagnoses include leiomy'oma an neu „ 
However, tivo members of the staff consider the lesion as leiomyosaic 
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COMMFXT 

Leiomyosarcoma of tlic urinary bladder is a rare tumor M'hich occurs "itli 
about equal frequency in both sexes. The age incidence curve shows tn o jDcaks 
—under 10 and over 50 yeai's. 

Hematuria is the most frequent presenting complaint in leiomyosarcoma. 
However, frequency, urgency, pain and dysuria arc also common. 

-Llthough this tumor has been reported as occurring in various portions of the 
bladder, it is most commonly located in the region of the trigone or lateral walls. 
Tlie topography of the tumor is most often described as sessile, particularly 
when first observed. If not effectively removed the tumor extends to ^•arious 
portions of the bladder wall and commonly obstructs one or both ureters. I rc- 
teral obstiuction, hydronephrosis and suppression of kidney function are the 
common mechanisms of death. In the few instances in which metastases 
have occurred the lungs, liver, intestines, and kidneys ha\’C been the most fre¬ 
quent site. 

-Llthough prognosis is poor in this disease the actual mortality rate is difficult 
to assess. Of 31 cases reported 10 patients were living and 2 were not stated as 
to outcome. However, the figure is of relatively little value since in a number of 
instances the follow-ujj period was quite short. 

tegmental resection or total cystectomy would seem to be the only effective 
approach to the treatment of this disease. X-ray therapy has been used for 
local recurrences but without encouraging results. 

SrMAURY 

Two cases of leiomyosarcoma of the urinary bladder are reported. One of 
these occurred in a 25 year old Xegro who subsequent to resection of the pri- 
DtaiA timior developed local recurrences, metastasis to lungs and died approxi¬ 
mately IG months after onset of smnptoms. The second case was in a 70 year 
old white man who died 6 months after admission to hospital and approximately 
tears following onset of intennittent hematuria. In both of these cases there 
"as ureteral obstmetion, hydronephrosis and uremia. 

A third case is presented, classified only as myosarcoma, which occurred in a 
f ii'wliite woman. The patient is living and well, approximately 13 years 
lollomng segmental resection. 

Acknowledgment is made to Drs. John AVirth, formerly director of the Tumor 
Me and Homer Skinner, formerly chief of Surgerv for permission to publish 

r ^™b6r 3. Dr. H. Iving ATade of Hot Springs, Aj-kansas, referred Case 3 
10 this hospital. 

-J- H., Clinical Center, Bethesda, Md. (L.LA.) Crile T'cfcrons Administration 
hospital Cleveland, 0. (H.G.) 
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A STUDY OF THE CARCINOGENIC EFFECT OF BETA-NAPHTHYLA- 
jN'IINE ON THE NORMAL AND SUBSTITUTED ISOLATED 
SIGMOID LOOP BLADDER OF DOGS 

W. W. SCOTT AND PI. L. BOYD 

From the Department of Surgery, Division of Urology, of the University of 
Rochester School of Medicine and Dentistry, Rochester, N. Y. 

This stud}^ was suggested by the observation that from our clinical experience 
and knowledge of the literature in cases where ureterosigmoidostomies had been 
performed because of tumors of the bladder, we were unable to recall a single in¬ 
stance wliei’e these growths had occurred in the rectum or sigmoid following the 
procedure. Hueper, Wiley and Wolfe demonstrated the effectiveness of beta- 
naphth 3 damine as a carcinogenic agent upon the normal bladder of the dog and 
Bisgai’d, Rubin and Thompson in separate studies have proven satisfactory 
function with continence following the substitution of the normal bladder of dogs 
with an isolated loop of the sigmoid into which the ureters had been transplanted. 
It occurred to us that bj^ combining these two entirelj’’ different experimental 
studies we would har’^e an opportunity to evaluate the action of a carcinogenic 
agent upon the normal bladder- and the isolated sigmoid loop bladder of the dog 
under similar ph 3 '’siological conditions. 


METHOD 


Nme large dogs were selected, and except in one instance, female dogs vere 
used so that regular C 3 '’stoscopic obseiwations of the bladder could be made. Three 
dogs were left intact for control purposes. Two other dogs were prepared by i- 
rmi-ting the urine from one kidne 3 ’’ into the bowel b 3 mreterosigmoidostomy uhi e 
the opposite ureter was left irr its normal position. The left ureter was implante 
in one dog and the right ureter in the other. One male and three female ogs, 
which had been prepared with substituted isolated sigmoid loop bladders an 
studied b 3 ’^ Dr. Thompson, were used. These dogs had remained in a state o goo 
health with perfect urinary control for a period of a 3 mar or more follonmg sin 
g01’y 

The nine animals were first obseiwed for a period of two weeks and noted 
be in good health. Preliminary blood urea nitrogen determmations and p leno s^^ 
fonphthalein excretion tests uLich were done on each dog were follov e } 
scopic examinations of the females to determine the absence of bladder pa 
Upon completion of these studies the dail 3 '' administration of 300 mg. o pu^ 
beta-naphth 3 damine in capsule form was started on all the dogs 
capsule with the regular food ration. The dogs were observed legu ar 3 ^ v 
monthb^ and cystoscoped at intenmls of 3-6 months; blood uieanrtiOoen 
minations were made at the time of each c 3 mtoscopic exammatron. j^fjuced 
The dogs were prepared for cy^stoscopic examinations b}'^ anestiesia ^ ^ 

Read at meeting of Clinical Societj- of Genito-Urinaiy Surgeons, Roches 

Februarj- 5, 1953. Wonrv C Buswell Memorial- 
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with nembutal intravenously or iiitrapcritoneally. A 24r ej'Stoscope was intro¬ 
duced into the female urethra without difficulty following dilatation with sounds. 
Detailed descriptions of the bladders were made at the time of eaeh examination 
and a biopsy study made if bladder tumors were observed. The beta-naphthyla- 
mine was discontinued in some instanc'es beeausc of profuse hematuria and on 
other occasions to see if any regression occurred in the tumors following with¬ 
drawal of the carcinogenic agent. 

RFPORT ox i:xpi:ri.mi:xtai, axi.mals AX'D orservatioxs 

Dog Xo. 1, an intact female, first developed bladder lesions after 22 months 
of beta-naphthylamine administration. These were found in the fundus and ap¬ 
peared as reddened, slightly elevated areas. Beta-naphthylamine was discon¬ 
tinued after 27 months at which time definite edematous polypoid-like tumors 
were observed. The dog died after 33 months and autopsy revealed bilateral 
p.vonephrosis and hydro-ureter with bilateral obstruction at the ureterovesical 
junction. The bladder was entirely covered with tumors except the trigone. The 
individual tumors were pedunculated having small, delicate pedicles which did 
not appear to infiltrate the bladder wall. For the most part their surface was 
smooth and edematous in appearance. However in some instances their tips were 
necrotic. Furthermore an unusual amount of black and purple pigment was 
present in the tips of many of the growths (fig. 1, .1). Early biopsy material 
showed sciuamous metaplasia while sections obtained from the bladder at autopsy 
showed areas of well differentiated alveolar type infiltrating carcinoma (fig. 4, 
A and B). 

Dog Xo. 2, an intact female, developed numerous papillary tumors in the 
fundus and around the ureteral orifices after 22 months. Beta-naphthylamine 
'\as discontinued at 27 months because of gross hematuria and the sickly appear¬ 
ance of the animal. Death occurred at 28 months. Autopsy revealed obstruction 
bilaterally at the ureterovesical junction and bilateral p 3 mnephrosis. The entire 
siuface of the bladder, except the trigone, was covered with tumors. This speci¬ 
men showed mail}' broad-based tumors and thickening of the bladder wall sug¬ 
gesting infiltration (fig. B B). IMicroscopic sections showed areas of very anaplas- 

hc mfiltrating carcinoma and well differentiated squamous carcinoma (fig. 4, 
o and D). 

Dog Xo. 3, an intact female, developed numerous papillary growths and also 
mam hemorrhagic areas after 22 months of beta-naphthylamine administration, 
le lesions were first seen in the fundus but later were noted on both lateral 
s. The carcinogenic agent was discontinued after 27}^ months in order to 
0 seue whether regression of the bladder tumors would occur. Early biopsy 
^0 ^^h metaplasia of transitional type cells with malignant proliferation 

0 e snbmucosa. Some sections showed neoplastic cells forming crypts and 
'eoai spaces lined with squamous epithelium (fig. 3, D). The dog is still alive 
ha ^ general health after 36 months. Xo beta-naphthylamine 

‘ s een administered for a period of mouths but we have not observed any 
'egression of the bladder tumors. 
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Dog No. 4 a female animal mith a right ureterosigmoidostomy, was first noted 
to have bladder tumors at 31 months after the drug was started, at which time 
the entire bladder was covered e.vcept the distal one-half of the trigone. The doe 
was sacrificed after 32 months of beta-naphthjdamine administration. At autopsy 
both kidneys looked grossly normal but the right ureter was slightly dilated and 


/ 
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Fig. 1. Tumor growths produced in bladders of control animals b.v oral administMO®!’ 
of bet.a-naphthylamine. 4, dog Xo 1, illustrating greatly diversified tumor gro«ni vn 
pedunculated variety predominating. S, dog Xo. 2, showing sessile type of tumo P' 
dominating. C, dog N’o. 4, note e.xtensive growth in bladder and absence of tumoi b , 
in the bowel in animal with right urctero.sigmoidostomy. D, dog Xo. 5, showing sp 
with left ureterosigmoidostomy' and result similar to that of C. 

thickened. The ureter, at the site of the ureterosigmoidostomy was patent hid 
strictured. Neither at the site of ureteral transplant nor elsewhere was theie 
tumor growth in the bowel. The bladder showed innumerable growths, both po 
poicl and papillary, but in this specimen the papillary tumors, of the t3'pe 
in figure 2, predominated, the specimen appearing very much like cNtensn 
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papillan-carcinoma as seen in the human (fig. l.C). Sections from the right ureter 
and kidney pelvis revealed earlj' neoplastic proliferation of transitional cells 
veiT' similar to some of the early changes observed in the bladders (fig. G). 

Dog Xo. o. a female animal with a left ureterosigmoidostomy. first developed 
tumors after 24 months of dnig administration. .V study of biopsy material 
obtained cystoscopically revealed early neoplastic proliferation of the scjuamous 
cellU'pe (fig. 3, C). Wliile growthswere first noted in thefundus theentirebladder 
later became covered. Beta-naphthylamine was discontinued at 24 months 
because of gross hematuria and because the bladder tumors nere well estab- 



remained in good health but was saerificed at 32 months. At 
B right kidney appeared normal while the left was completely atrophic, 

nrrf appeared normal. The bladder was filled with tumors which were 

Da papillaiA- in character (fig. 1, Z>). Microscopic sections revealed 

of A onreinoma with infiltration through the entire bladder wall. Regression 
^ ^^^or tumors did not occur after the administration of beta-naphthvl- 

amme w^ discontinued. 

bladd° female animal prepared with substituted isolated sigmoid loop 

so bT' develop bladder tiunors. The dog became ill at 2634 months 

e a-naphthylamine was discontinued. Hematuria developed 2 months 
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later but no bladder tumors were observed c 3 'Stoscopicall 3 \ Death occurred at 
31months and autops 3 ^ revealed a ruptured pyonephrotic riglit kidney. The 
bladder, left ureter and kidney appeai'ed grossl 3 ’- normal. An obstructing, iii- 
durated mass was present in the lower end of the right ureter (fig. 7, A). Studj' 



Fig. 3. Early neoplastie proliferative changes observed in bladders uf coi j apife jn- 
dog Ko. 4, section showing transitional type of cell proliferation „ „f transi- 

yasion. A. dog A'o. 4, section demonstrating greater neoplastic 5 sec¬ 
tional t.vpe cells. The section showed invasion into sub-epithelial layer. 0, ^^[(5 p, 

tion in which there was early neoplastic proliferation showing squamous ti 1 ^ lijjpj 

dog Xo. 3, section demonstrating neoplastic cells forming crypts and aivc * l * 
with squamous epithelium. 

of microscopic sections from this mass showed carcinoma of the iiietet of -h 
nious cell t 3 'pe invading muscle (fig. 7, B). •. j^op 

Dog No. 7, a female animal prepared with substituted isolate sigmo^ 
bladder, did not develop bladder tumors but died after 31 mon is 
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naphthylamine administration. At autopsy the right kidney and ureter appeared 
normal but the left kidney was greatly enlarged and pyonephrotic. An obstruct¬ 
ing mass 'nas present just below the ureteropelvic junctiou (fig. S, A). Study of 
























c, dog No o V' .^napI.•lstIC alveolar t\-pe carcinoma shown in 

- wrcinoma nigniy anaplastic invasive tumor invoKanc muscle D do"^ No 

a .homng areas oi well differentnated squamous cells and anaplastic' cell's. 

noma m-=^eetions from this mass revealed an invasive undifierenTiated carci- 
01 the ureter (fig. s. B). 

JjOcr o , 

bladder 'r ' • V'" '' prepared xvith substituted isolated simnoid loop 

«^inistrir“' beta-naphthylamine 

Jon. Autopsy at the time the dog was sacrificed revealed normal 
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kidneys and ureters. The artificial bladder had the appearance of noimal bowel 
wall both grossly and niicroscopicallj’- (fig. 5). 



A 






Fig. 5. Dog Xo. 8. d, normal appearingsigmoiclloop bladder, U''®*';'’® ""^’''''1'!?^® from 
331^ months e.\posuro to carcinogenic agent. B, note normal appearance , 
the sigmoid loop bladder. 

""' J""''' ;''' -'V" ■"'''""' ■" ■ ' 




’ '^.' '"i... -^(v 

.n -.--. -it. 

Fig. 6 . Dog 
ureter seconder} 


I'lit 


g No. 4. A, early neoplastic proliferative changes occuruiifen-^—.^jj 
UH31.C1 ;>u^v...«ary to stricture at site of uretcrosigmoidostom.y ( g^ bladder’scction shown 

from kidney pelvis of the same specimen which is quite similai to 

in figure 3, /I. _ . 

Dog No. 9, a female animal prepared with substituted 
bladder, is still alive and in good health after 35 months of ^ toscopic 
administration. No bladder tumors have been obsen^ed at r g 
examinations. 
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In ih? ciirlv sttTiPS of the cxporinicut the showtxi iio ill clipctj- iroiu tlio 
t";‘c.-aaplithvl 3 inine but later hematuria usually oectirred at about the tune the 
&s* tumors were noieci. The blood urea nitrogen cleterminatiotis shottetl oul} 




Fig. 
c: o':i: 
o-’-li i; 


. Doz Xn. 0. .A. uninvolved simioid loop idadder with carcinoma in lower third 
;cted right ureter. B. section of carcinoma o: right ureter showing squamous tj-pe 
iding: muscle. 



^^t tariations within normal limits and. while minor Suctuations in weisht 
dogs gained dining the experiment. 

- * e anhnals with intact bladder developed nunor within a period of 22-31 

The^ the respoases being similar to the findings of Hueper. IVilev and Woh'e. 
- y rumors were invariably multiple and seen in the most dependent por- 
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tiou of the bladder, that is, liigh in the fundus anteriorly, posteriorly and 
laterally. Later the bladder wall became diffusely co'S'ered by tumor with no 
sites of predilection. The region of the ureteral orifices was usually involved late 
while the trigone was free from tumor in three of the five bladders in which 
tumors were produced. 

Op cystoscopic examination the early lesions appeared to fall into three dis¬ 
tinctly different patterns. In several instances small papillaiy tumors with deli¬ 
cate ^'illi wei'e noted, some being pedunculated while others were sessile. A 
more common tj^pe of earL’’ lesion was a smooth, edematous appearing polypoid 
growth which was pink in color during the earli" stages but later became reddish 
or purple. A third tj^pe of earlj’^ lesion was a small hjyeremic area appearing 
flat or slightly eler-ated which disappeared later or remained to develop into 
one of the types of tumors described above. 

During the latter period of the experiment the bladders became almost com¬ 
pletely filled with tumors which r-aried considei’ably in their appearance and 
which wore either pedunculated or sessile in character. The pedunculated tumors 
wei'C of two distinct types; some were smooth, edematous, polypoid lesions while 
others were more irregular and friable with short fused, red villi similar to the 
papillary carcinoma seen in the luiman. Alost of these pedunculated tumors 
appeared to arise from thin stalks which showed no gross evidence of infiltration, 
but some had bases of greater diameter with apparent infiltration into the bladder 
wall. The sessile tumors remained flat or slightly elevated, were usuall}'smooth 
and firm and in many instances appeared infiltrating in character. 

Alicroscopic studies rer'ealed that we had produced practically all of the 
changes observed in the transitional epithelium of the human bladder and to a 
lesser degree in the upper urinar^y tract.* In brief, these ehaiiges are shonn in t e 
diagram belo^\'. 

I -Papilloma papillary carcinoma 


I—Transitional Carcinoma 


Transitional 

epithelium 


Leukoplakia 


-Squamous Epithelium 


1 

\ 


Squamous Carcinoma 


-Cystitis Cystica —> (Adenocarcinoma) 

The earliest cell change noted in the transitioiral epithelium uas a 
tion of cells with increase iti the thickness of the mucosa. With fuit lei pio 
tion the cells invaded the submucosal tissue and muscle. In some o 
biopsy specimens squamous metaplasia was noted and otheis stoue 
cells and alveolar spaces trith intact overl 3 ’'ing mucosa (fig- 3). nei ^ 

* We are very grateful to Dr, William B. Hawkins of Department of P in 

his invaluable aid in classifying and describing the different t^yes 
this study. 
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Trrere tnnEues and cn^pts of cells could be seen passing into the subepithelial 
bver. siisgesring ho'.v these nests and alveolar spaces may be formed. The 
rri'rcts'Mnic patho!og^■ seen in the well established tumors varied a great deal. 

of the large papillaiA* tumors showed histological characteristics oi papillaiA' 
car iaoaia althouah i=ome benign papillary structtires were seen. The large 
priyp'iid tumors showed a well differentiated alveolar tj'pe carcinoma. ^ erj- 
anaplastic infiltratins transitional cell growths v.'ere common and some oi these 
showei areas of well differentiated souamotis carcinoma (fig. 4'*. There were 
rumeroas instances where the tumors had infiltrated deeply into the musculature 
c; the hhadder wall. Autopsy study of dogs Xo. 4 and 5 revealed no tiunor of the 
r-.we! where ureterosigmoidostomy had been done but in dog X"o. 4 study of 
tae m;i rasc-opic sections of the right ureter and kidney pehds sho'ved areas of 
rcg-juitng ne< 3 plastic proliferation of the transitional cells cjuite like the changes 
repeatedly ohserred in the bladder (fig. G'. 

Tne ir.-jT dogs prepared -nith substituted i^lat(^d sigmoid loop bladders were 
3'0 mg. l>eta-naphthylamine daily for period^ of 2G* >-3-5 months. It i' 
aotewonhy that the bladders of this group of dogs continued to secrete large 
^c.-mts o: mucus and at the time of cystoscopic e.vamination-: mucus was 
tavaratoly seen clinging to the bladder wall. .\t no time was a bladder tumor 
c\-5toscopicaily or at autop^' in thh group. One animal, dog X'd. S. 
sacriSc-pd after SSk, months of beta-naphthylamine administration. Xo 
u:=ecse was found in the kidneys or ureters and the substituted isolated 
loop bladder, which had been in use for a period of approximately four 
.>w^.=. was indistinguishable from normal bowel wall 'fig. .5'. Tlieadministration 
e. tae oeta-aaphthylamine to dog X'o. G had to be discontinued after 20^ 2 montlis 
-'^st weight and looked sick. Hematuria wa^ obserced 2 months later 
‘-taoagh no bladder tumor was present. Tlie explanation for this was ret eaJed 
p -U'opsv where a hard tumor mass was found iust above the ureterovesical 
non on the right side causing a widely dilated right ureter and a pyoneph- 
.y ~nney. ^rudy of the pathological sectionsfrom the mass revealed caa'cinoma 
- t^cureier (ug. , i. Dog Xo. 7 (died of a large pyouephrotic left kidney, secoud- 
lO an indurated mass involvmg and obstructing the left ureter just below 
^ ureieropelvic junction. Study of the sections from this area revealed 
'.naioma o: the ureter (fig. S>. Dog Xo. 9 has remained alive and well over 
1 -od o. ,35 months and no tumor has been observetl. 


Discrssiox 

^ metliod employed in tins experiment we have been able to produce 
--oma o. the bladder in aU dogs with an mtact norma! bladder. These tumors. 

m 22-31 months, were seen first in the most dependent portion 
c. and varied a great deal in gross and microscopic pathologv. The 

tumors in the dependent portion of the bladder suggests that 
' •'-opaient o: bladder tumors, in both man and dog. mav be meatly in- 
- - -^x t)j the degree of concentration and the time of exposure of this txpe of 
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tissue to the carcinogenic agent. Although infiltration deep into the bladder wall 
was olDset'A^ed, no perivesical extension Avas noted and no distant metastases 
were obserA^ed. Once the tumors were Avell established, rvithdrawal of the carcino¬ 
genic agent had no apparent retarding effect upon them. 

As far as we were able to determine from a rerdew of the literature, an harT 
been able to produce for the first time, bj-- means of a known carcinogenic agent, 
early proliferative neoplastic lesions of the ureter and kidnej'’ peh'is and primary 
cancer of the ureter. The lesions of the ureter and renal pehds rrere observed after 
32 months of beta-naphthylamine administration in a dog where stasis followed 
a right ureterosigmoidostomjn In each instance of primary carcinoma of the 
ureter the tumor was discovered approximately 31 months after the administra¬ 
tion of the drug was started and occurred where stasis had followed the im¬ 
plantation of the ureter into the isolated sigmoid loop bladder. It rvould therefore 
seem that iu the presence of a carcinogenic agent, stasis might rvell be a contribu¬ 
ting factor in the development of primary carcinomas of the ui’etei’ and renal 
peh'is. 

Inasmuch as tumors did not dermlop in the substituted isolated sigmoid loop 
bladders when exposed to the same carcinogenic agent under similar functional 
conditions and ormr a longer period of time than that necessary to cause new 
growths in the normal bladdei' of dogs it Avould seem that the absence of tumor 
growth in the bowel following ureterosigmoidostomy for bladder tumors could 
not be explained by the presence of fecal material alone. There is a possibility 
that the secretion from the mucus glands preA'ented contact of the carcinogemc 
agent A\'ith the epithelium or, in some Avay', counteracted or destroyed its effective¬ 
ness. With the hope of obtaining further information concerning the possible 
anticarcinogenic action of the mucus secretion, a section of the sigmoid colon 
has been transplanted into the bladders of a series of dogs receiAung beta-nap - 
thylaraine. It is also quite possible that this particular carcinogenic agent is 
incapable of causing the development of new growths of the sigmoid mucosa. 

CONCLUSIONS 

In confirming the findings of Hueper, Wilej', and Wolfe, Ave have 
observed that under the stimulus of the carcinogen beta-naphthjdamineAAe are 
produced practically all types of epithelial bladder tumors common to man 
For the first time Ave haAm reported the production of primary 
the ureter in two instances and the appearance of early neoplastic proi 
changes of the renal pehds and ureter in another, in dogs receiAung beta-nap ) 

amine. _ . I o-s nre- 

We haAm been unable to produce neoplastic A’esical lesions in ovn 0^ 

pared Avith substituted isolated sigmoid loop bladders. solated 

Possible reasons for the absence of bladder tumors in the substitute 
sigmoid loop bladders and for the finding of carcinoma of the uie ei 

instances have been discussed. -ted as a 

Further studies on carcinoma of the bladder in the dog haAm been s ai 

result of the above observations. 
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NITROFURAZONE IN THE TREATMENT OF NONSPECIFIC 
URETHRITIS IN WOMEN 


VERNON H. YOUNGBLOOD 


From the Surgical Service (.Urology), Cabarrus Memorial Hospital, Concord, N. C. 


Nonspecific, or granular, urethritis is a common finding in women. One only 
has to keep in mind the possibilitj'’ of its occurrence, use the panendoscope freely, 
and he will be rewarded M'ith an increasing number of positi^’^e diagnoses. 

The noi'mal uj-ethi-a closely resembles in appearance the bladder epithelium. 
The male prostatic urethra in chronic prostatitis has a characteristic semblance; 
nonspecific urethritis in women looks similar. The urethra has increased folds, 
dilated and tortuous blood vessels that easily'- bleed, an edema that frequently 
has granulation tissue supei'imposed, and poly'ps. There is no one characteristic 
appearance, but e.\'per-ience in observation, as in all endoscopic work, is necessary 
to grade the degree and variations of irritation. 

Tire sjTOptoms ai'e; frequency^, urgency^ dy'suria, nocturia, incontinence, sfiain- 
ing, sense of incomplete emptying, and frequently- the patient will say that it is 
an effort to Amid. If a man would have any' of these symptoms, we would unhesi¬ 
tatingly’- look first to the urethra as the source of trouble. The same applies to 
women. 

The urinaiy findings ai'e variable, but usually the microscopic examination is 
negative. 

The standard treatment over the years has been urethi-al dilatations and appli¬ 
cations of a silver compound. Attention has been directed to foci of infection, pai- 
ticularly' in the female genital tract. Irritating foods are usuaily' uithheld. Sys¬ 
temic therapy per se has usually' been futile. Under this regimen, impro^'ement 


can be expected in 6 to 8 weeks. 

Over the last y'ear, a new treatment has been used. This came about following 
discouraging results from the dilatation and silver nitrate treatment. Fuiacin 
bz’and (Eaton Laboratories, Inc.) of nitrofurazone has been used by' me almos 
exclusii'ely' over the past 2}^ years as an instillation in the bladder foi cystitis. 
When used in a dilution of 1:10 in saline, it has been noninitating and lug 1 3 
effective. As a result of its effectiveness in cy'stitis, sib'er compounds, 
potassium permanganate and othei-s have been abandoned. Howevei, ^ 
solution instilled into the bladder, though effective in urethritis, was not 
pletely satisfactory. Direct applications were then made to the urethia, an 
method of application is the basis for this I'eport. . 

Furacin is an antibacterial agent with high potency' in high dihitions^^^ 
nitrofuran compound has been proved by' others to be bactericidal to mo ^ 
common organisms found in the urinaiy tract, in much greater dilution la 
1:500 strength used as described below. A notable exception, howei ei, is ro^^^ 

The method of use at first was the application of Furacin soluble jj, 

cotton applicator to the urethra. The patient was then taught to insei f t le ^ 
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cator herself, two times each day, following a sitz bath. The patient was placed 
enforced fluids mth restriction of irritating foods and drinks such as carbonated 
drinks, alcohol, citrus juices, etc. The vagina was routinely e.Namined. and where 
treatment was needed, it was prescribed. Bladder or renal abnormalities were 
treated when present. If a urethral stricture was present, dilatations were done. 

From April 24,1952 to October 1, 1952, the diagnosis of nonspecific urethritis 
ttasmade 94 times. Of tliis number, forty were sufficiently studied and followed 
for satisfactory analysis. iMau.v othei^s stated they were symptom-free and be¬ 
lieved that they needed no further treatment. Not included in this survey, but 
included in the total number of diagnoses, were 2 cases of urethral dii’erticulum. 
1 case of hypertrophy of the para-urethral glands with urinary retention, and 6 
cases uhose other renal or bladder abnormalities overshadowed the urethritis and 
m vhom urethritis was more or less incidental. Diabetes was associated in 1 case, 
chorio-epithelionia in another. The cases in this survey were treated in the office. 
The symptoms (many had midtiple smiptoms) were: 



Cesfs 

Per cm 

Frequency 

36 

(00) 

D\ suria 

so 

(75) 

I'rgenci 

27 

(6S) 

Nocturia 

26 

(Go) 

Difficulty in initiating and passing urinary stream 

26 

(65) 

Stress incontinence 

4 

(10) 

trgency incontinence 

1 

(3) 

Pain in abdomen 

4 

(10) 

Backache 

1 

(3) 

Pressure in bladder 

1 

(3) 

Pain in lower abdominal quadrant (localized) 

1 

(3) 

I )"n in hips and thighs 

1 

(3) 


e duration of sjmptoms varied from 1 day to IS yearn. Seven patients had 
^mptoms for one or more years, eleven had scmptoms from 1 to 12 months, 
ourteen from 1 to 4 weeks, and eight from 1 to 7 days. The urinary findings were: 


Per etnt 

^'orm.al 

n . - 26 (Go) 

ccasional to 1-2 RBC per high power field 6 (15) 

ocasional to 1-2 pus cells per high power field 2 ( 5 ) 

Innumerable pus cells 2 ^ 5 ) 

rositive sugar ^ 3 ^ 

showed no growth in 22, unidentified streptocoecus, 2; Strepto- 
bacilU non-hemoh-tic gram positive micrococci. 4; spore-foiming 

leresti'n non-hemoh'tic streptococcus, 4; and colifoim, 6. An in- 

fflicro'-^'^ not accurately tabulated, was the presence of mucus on 

Drc-r SNamination. This was not looked for but because of its frequent 

Pie^enee became quite prominent. 

nret ral changes were graded as to degree of kritation: 


NFiuinial 

Cases 

Per cer.i 

Moderate 

1 

(3) 

d (urethral stricture was present in four cases) 

11 

2S 

(27) 

(70) 
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Bladder findings weie: 


Normal 
Trigonitis 
C 3 ’stocele 
Acute cj'stitis. 
Cai uncle 

The upper urinary 


tract was studied in thirteen cases 


Cases 

Percent 

20 

(SO) 

13 

(33) 

3 

(8) 

2 

(5) 

3 

(8) 

The findings 

were: 


Kidnej' stone . 2 

Uieteial stone (also had lenal stone) I 

Stiictuie of uietei, i)ostoperative ... 1 

Negative 10 

Not studied • 27 


Furacin was applied to the urethi’a two times daily but occasionally, nhen 
siTOptoms had nearl3^ disappeared, once daiJ3L After this stud3" started, the mak¬ 
ers of Fuiacin kindl3" supplied a new dosage form, Furacin urethral suppositoiies 
This made the drug much easier to administer and no patient had more than 
minimal difRcult3' in its use. These suppositoiies contain Furacin 0 2 pei cent 
vith the topical anesthetic, diperodon h3'^drochloride 2 per cent in a uatei dis¬ 
persible base. 7'he length of treatment was: 


1 week 
10 dm s 

2 weeks 

3 weeks 

4 weeks 

5 months 

(2 patients had lepeated courses of 


16 cases 
3 cases 
IS cases 
1 case 
1 case 

1 case intermittentlj' 
tieatment; one, 1 week; one, 2 weeks) 


Furacin solution jV. N. It. in a 1:10 dilution of stock drug ivas instilled into t ie 
bladder at each weekl3^ office visit thereafter. Sitz baths ivere prescribed with t le 
urethral applications. . 

The results shoived that twent 3 ^-eight were entirel)'' symptom free at the en 
of the treatment and twelve improved. Man 3 '' of the patients w’ho were impime^ 
probabl 3 '^ could have been termed cured had the 3 ’' been seen again. The vive wa 
by endoscopic e.vamination in every case wms improved, though theie was 
close parallelism wdth the symptoms. In other wmrds, the patients became 
tom-free before the endoscopic findings were noimal or stationary. One pa 
wms treated for 3 months wuth onl 3 ^ moderate improvement; she has been a \i 
to have a mai'ked C3"sto-urethrocele and old perineal laceration repair e - 
patient did not improve until Banthine was used in association with t e 
treatment. 


DISCUSSION • bl d 

Burns and Butt, in describing their results wdth chronic urethiitis 
der irrigations, sounds, and silver nitrate to the urethra, found comp 
of symptoms in 90 per cent in 6 to 8 wmeks. Spence used the same tiea 
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half of his cases and electrocoagulation in about half. He doe.s not give the time 
for improvement but infers a period of treatment of about 4 to 6 weeks or longer. 

The treatment described using Furacin reciuires a minimum of office ATsits, 
does away mth the pain of urethral dilatations and silver nitrate applications. 
Symptomatic improvement has been noticed as early as 1 day after beginning 
treatment, and the average period of treatment is 13 day's. The patient can easily 
use the medication at home herself. 


st'SEymRY 


The use of Furacin urethral suppositories m the treatment of nonspecific ure¬ 
thritis in women has been presented. The treatment period is shorter and more 
comfortable than y\-ith the conventional method of sounds and .silver prepara¬ 
tions. 

-Addexdum 

Since the paper vests .submitted, more than .300 additional cases of urethritis 
have been treated with Furacin urethral suppositories. The findmgs in these cases 
have been parallel to the ones discussed above. One case of urethral diverticulum 
aad 2 cases of aberrant ureteral orifices have been foimd. Three cases of sensi- 
ti'ity to the medication have also occurred. This has not been manifested on the 
endascopie findings but m each case has been vulval irritation. All cases responded 
to discontinuance of the drug and local applications of py-ribenzamine oiament. 
^'eral ca.ses of urethritis in men that have been refractory to all other treat¬ 
ment have improved yvith Furacin urethral suppositories. 

The suppository- method of medication has proved its worth. Several cases of 
marked granular changes in the urethra have not responded to Furacin urethal 
mppositories. The.se have responded slowl.v to the old treatment of that of 10 
per cent silver nitrate applications to the urethra. With this in mind, silver ni¬ 
trate suppositories are now in the process of manufacture for clinical trial. 

Kannapohs Highveay, Concord. X. C. 
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A FURTHER CLINICAL AND PATHOLOGICAL STUDY 
OF PROSTATIC INFARCTION 

MANO R. GOLDEN and B. S. ABESHOUSE 
From {he Department of Urology, Sinai Hospital, Baltimore, Md. 

Since the first report of 3 cases of prostatic infarction by Abeshouse in 1933, 
the addition of over 300 cases to the literature by other authors has firmly 
established this pathological entity. However, the etiology, pathogenesis, and 
significance of this condition and a concomitant finding, so-called squamous 
metaplasia, remain controversial. Tin's present work is a study of 70 cases of in¬ 
farct of the prostate seen in this clinic. 

MATERIAUS 

The specimens in this studj’’ were obtained surgicall}' all the methods of 
prostatectomjn The sections taken from each specimen varied in number up 
to 12. N'o operative specimens were cut serially. A standard hemato.vjdin and 
eosin stain was eraplojmd. The criterion for the presence of an infarct in the 
prostate was the microscopic observation of an actual infarct. Lesions described 
as healed infarcts or so-called squamous metaplasia alone were not included. 

INCIDENCE 

In a large necropsy series, Moore found 170 cases (25 per cent) of prostatio 
infarction in 680 cases of benign prostatic hj^pertrophy. His high figure may be 
due to the inclusion of the “healed infarct,” which he recognized as an ovoid or 
round area in which special stains demonstrated the presence of only connective 
tissue with islands of epithelium. Baird, McKay, and ICimmelstiel reporte 
66 cases (18.7 per cent) of prostatic infarct in 352 surgically enucleated speci¬ 
mens. They^ did not include ovoid or round areas devoid of muscle tissue. 
and McDonald found 30 (13.6 per cent) infarcts in 220 operated cases, Rot i 
(8 per cent) in 220 cases. Hubly and Thompson reported 10 cases, Culp 9, Rogers 
2, and others additional individual cases. The 70 cases (10.3 per cent) in tus 
stud}'^ were obtained in a series of 679 prostatectomies. ^ 

Moore reported the maximum incidence of clinical sj'^mptoms of uimavy o 
struction was present at 65 years of age (table 1). The average age in this s 
was 69 years, indicating that infarct of the prostate occurs at a later age 
that of the armrage prostatic patient seeking relief. 

CLINICAL FINDINGS 

Pain is a frequent finding in infarction elsewhere in the 
70 patients had any usual pain other than that associated with voi 
was present in 14 (20 per cent) and leukocytosis in 16 (23 per cent) o 
One patient had syphilis and 9 had a past history of gonorrhea. In e s 

Read at annual meeting, Mid-Atlantic Section, American Urological Assoer 
delphia, Pa., April 18, 1952. 
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Baird, iMcKay, and Kiramelstiel a history of previous urinary retention was four 
times greater in those cases of benign liA’pertrophy of the prostate with infarcts 
than in those cases vithout infarcts; while acute urinary retention was three 
times greater in the former varietJ^ The incidence of liematuria was twice as 
great in cases with infarcts. Hublj'’ and Tliompson maintained that swelling of 
the infarct may cause obstructive sj'mptoms and that cicatrization relieved 
obstmetion. In fact, they postulated that “if the infarct is large, prostatectom}" 
may take place automatically.” Kogers had 2 cases he felt had obstructive sj'-mp' 
toms due to infarct with acute swelling which apparently subsided thereafter. 
In the authors’ series of 70 cases, acute urinary retention was present in 51 (73 
per cent) and gross hematuria in 20 (37 per cent). As might be expected in this 
age gioup, 42 (60 per cent) patients had arteriosclerotic and/or hypertensiim 
cardiovascular disease. Diabetes was present 3 times, marked azotemia 4 and 
hernia 7 times. There were 14 (20 per cent) instances of calcuU: 9 in the bladder, 
3 in the prostate, 1 in the ureter and 1 in the kidney. Other conditions obsenmd 


Table 1. Age 


Veorj 

Cases 

Years 

Cases 


4W9 

1 

70-70 

21 


50-S9 

9 

S0-S9 

6 


60-69 . 

33 





Table 2. Operalton 



2 stage suprapubic prostatectomy 



, 28 

1 stage suprapubic prostatectomy 



20 

i enneal prostatectomy 




15 

Retropubic prostatectomy 




4 

Transurethral resection 




3 

Bilateral partial vasectomy 




69 


in single cases were bladder papilloma, carcinoma of the bladder in a diver- 
icu um, cholelithiasis, and gangrene of the foot. 

lO patients were examined cystoscopically before operation. In no case 
'as it possible to visualize or diagnose the prostatic infarction by^ cy'stoscopic 
yaraination, as has been reported by Hublv and Thompson who described a 
hlmsh tinge in the urethra. 

e type of operation perfonned in the authors’ series is indicated in table 2. 


POSTOPERATIVE COMPLICATIONS 

pubi*^^ ^ cent) patients died after operation. Three had a 2 stage supra- 

years old and died of anuria; the second 
chi anishock and pyelonephritis; and the third was 78 years 
Ptestatect myocardial insufficiencyn The fourth patient had a perineal 
pheati succumbed follow’ing an acute mj’-ocardial infarction. Com- 


seen in the other patients w'ere pyelonephritis in 6 cases, shock in 6, 


Pneumonia in 2, and hemorrhage, incarcerated hernia, 
s u a, and penicillin rash in one patient each. 



Weight 


Cases 

Weight 

Cases 

2 

60-69 gm. 

.. 10 

4 

70-79 gm. 

.. 6 

12 

80-89 gm. 

.. 7 

12 

90-99 gm. 

.. 3 

9 

100 gm. and over. . 

.. 6 



Jt'iij'ii'.it-' :' if' ■•. ■‘■' ■■■■ .'■a 

.■ ■■■■ ■ v * i.T_ 

.-.. • Kiv'iO '*_!'< I ..' ■, ’A.W. — 

Fig. 1. 1, Low power photomicrograph showing typical infarct of prostate. ' , 
hagic zone of infarct. 5, ischemic zone of infarct. C, squamous cell metaplasia. 

3, High power photomicrograph. Squamous cell metaplasia. . jnfarrt 

3, High power photomicrograph. Squamous cell metaplasia on periphery oi iim ■ 

4, High power photomicrograph. A, squamous cell metaplasia. B, corpus amj . 


liemOT' 
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PATHOLOGICAL STCDA' 


The G largest specimens weighed 100,109, IGO, 105,188, and 380 gm. (table 3). 
The average weight of all the specimens was 04 gm. This agreed "with Baird, 
ilclvay, and Kimmelstiel who found the weight in benign prostatic hypertrophy 
with infarcts twice that without infarcts. 

The gross appearance of the infarcted area of the resected prostatic tissue con¬ 
sisted of a rather well circumscribed, roughly ovoid or round zone occurring either 
singly or multiple and scattered throughout the hjirerplastic tissue (fig. 1, 1). 
The color varied from a bright red to a mottled dull reddish brown or gray. The 
area was seen frequently protruding slightly from the cut surfaces. In the largest 
specimen, which weighed 386 gm., these hemorrhagic zones formed conglomera¬ 
tions measuring as much as several centimeters in diameter. The presumptive 
diagnosis of infarct of the prostate was made by gi'oss e.vamination in 41 (59 per 
cent) specimens. 

The microscopic picture most frecpieutly observed was that of ischemic ne¬ 


crosis, i.e. the infarcted tissue appearing ghost-like with the cell outlme and 
structure only famtly or not at all discernible. SuiTounding the lesion was hemor¬ 
rhage varying in quantity, with some pohunorphonuclear and h-mphoccTic in¬ 
filtration. Some infarcts had hemorrhage within their confines. On the periphery 
of the lesion were vamng numbei-s of indicddual groups of numerous epithelial 
cells (fig. 1 ,2 and 3). These cells had large, pale, bluish-gray c\"toplasm and small 
dark nuclei and occasionally were arranged in clumps or sheets. Within the 
center of some of these cell gi'oups were pink staining oval stnictures, hamng the 
appearance of corpora amylacea (fig. 1, 4)- Xo keratinization was present. These 
epithelial cells definitely are not malignant or pre-malignant changes as thought 
by some in the past. 


Aloore feels these epithelial cells represent true squamous metaplasia since he 
saw on rare occasions true intercellular bridges . . . between the cells.” Kimmel- 
stiel could identify neither keratinization nor interceUidar bridges. 

In the microscopic slides of 46 of the 70 specimens the urethra was well I'isual- 
ized. In 39 (85 per cent) of 46 cases, h\'pei-plasia of a stratified transitional cell 
was noted in the urethra and/or the prostatic ducts. Eiddence of acute or 
c ronic prostatitis was present in 30 cases (43 per cent). Adenocarcinoma of the 
prostate was present in 3 cases (4.3 per cent). 


DISCUSSIOX 

The etiologc- and pathogenesis of the infarct of the prostate and the so-called 
®®f^Pfasia still remain unexplained. Aside from the infarct itself, cer- 
,, _ *^^“6 known. According to Abe.=house. periprostatic venous plexus 

e ® fbe aged patient is freciuently seen. A case of infarct due to multiple 

mural thrombi in the left ventricle of the heart has been reported 
the ^ Thomp.^on. but this is ob\'iously a rare finding. The branches of 

proNtatic arteries supphdng the hv-perplastic tissue, as described by Flocks, 
^ ^'ulnerable position near the vesical neck. The tense hj-perplastic 
" per .re may exert a pressure effect on the vascular supply of the prostate. 
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TliG rolo of instrurnGnto-l trRumti is difficult to exclude. All ccses in this scries 
u^ei'G examined cystoscopically before operation. In addition, a history of other 
forms of urethral trauma is not uncommon, i.e. preliminary drainage by indwell¬ 
ing or intermittent catheterization, urethral sounding, or prostatic massage. 
Stewart, Sweetser and Delory reported a case with recent infarcts following 
catheterization with a metal catheter. High serum acid phosphatase values re¬ 
turned to normal following prostatectomy. Sutton and McDonald noted that 
51.9 per cent of their secondary transurethral resections had prostatic infarcts 
when done 2 to 4 weeks after the first operation. One of the cases in our series 
had no evidence of infarction in the transurethrally resected prostatic tissue 
from the first operation. However, there was considerable infarction, with changes 
in the ductal epithelium, in the specimens obtained 18 days later at the secondary 
procedure. This study indicates a high incidence of acute urinary retention, gross 
hematuria, as well as the advanced age and veiy large mass of hypeiplastic tissue 
in patients with prostatic infarction. Infection apparently has not been present 
in a high percentage of cases either in the authors’ or in other series. 

There is a fascinating collection of experimental observations by numerous 
workers, which is of great interest and might conceivably have a bearing on the 
pathogenesis of infarcts. Moore mentioned his unpublished work on the canine 
prostate, using the Carrel-Lindbergh pump. He found metaplasia of the epi¬ 
thelium surrounding an infarct within 3 days in a manner similar to that seen 
in man. In 1894, Aschoff demonstrated the presence of squamous epithelium m 
the utriculus masculinus and peri-urethral glands of the newborn child. Schlacta 
confirmed this finding and mentioned the appearance of the same entity in the 
8 month old fetus and its disappearance after the fii’st 2 months of life, ha- 
cassagne produced epidermoid metaplasia of the prostate in rats with large doses 
of female sex hormones. Burrows noted similar metaplasia, increased stroma, and 
polymorphonuclear leukocydic infiltration in animals. Krichesky and Benjamin 
gave intact rabbits large doses of estrogens to produce atrophy of intra-ocular 
prostatic implants and found that estrogen administered after castration afiophj 
had manifested itself, produced marked enlargement of the implants. The atroph) 
was due to glandular involution, while the enlargement was due to an inciease 
in fibrous and muscle tissue and hyperplasia and metaplasia of the epithelium. 
Hisaw and Lendrum confirmed the work of others that large doses of estiogens 
can cause squamous metaplasia of the cervix of the monkey. The lesions 
after cessation of therapy. Korenchevsky and Dennison found that the a i wo 
of small amounts of testicular hormone caused the fibromuscular increase an^ 
scjuamous metaplasia of the prostate, caused by estrone in rats, to letuin 
normal. Estrogenic substance found in the urine of the stallion was not foim ‘ 
the urine of the gelding. Dorfman, Gallagher and Koch found estrogens m 
human male urme and in the testis of the bull. Berthrong, Goodwin, an 
reported squamous metaplasia of the prostate in a dog with an estrogeiiic 
ing Sertoli cell tumor. Lynch and Scott confirmed Teihun’s finding of .j 

lipoid content in the interstitial cell and a corresponding increase in the 
cell in the human testis in advancing age. They did not agiee witi ei u 
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finding of increased Sertoli cell lipoid in benign prostatic hypertrophy. Laqueur 
and de Jongh mentioned the presence of estrogenic material in the human testis, 
i\hile lecently, Goldzieher reported the isolation of estrogen from the combined 
e\1raets of CS7 testes. ^loore and ^IcLellan studied the effects of sex hormones 
on the human prostate. Xo effect ivas noted with androgens, but estrogens in¬ 
creased the stratification of the usual transitional cell epithelium of the urethra 
and ducts. Squamous cell metaplasia plus polymorphonuclear leukocytic infil¬ 
tration between the cells were seen. Ductal changes ai-e sometimes seen in benign 
prostatic hypertroph}' without estrogen therapy where there is not squamous, 
but transitional change, as shown in the present work. Inglis gawe stilbesterol to 
a case of metastatic carcinoma, thought to be primary in the prostate and exten¬ 
sive squamous metaplasia resulted. A case of true carcinoma of the prostate, 
treated with large doses of estrogen at Sinai Hospital, had a similar finding, 
iloore et al. studied the effect of estrogens on smooth muscle. Myomatous nodules 
from the prostate were sensitive to estrogenic stimulation and smooth muscle 
from the stomach was not. Emmons and Parkes and Zuckerman posed the possi¬ 
bility of excessive estrogenic substances upsetting an androgen-estrogen balance 
to produce benign prostatic hypertrophy. This was the basis for the treatment of 
this condition with androgens for a few years. 

From all these data the following questions may be posed. Has estrogenic sub¬ 
stance anjihing to do with infarction? Are the epithelial changes surrounding 
thehifarct the effect of the stimulation of injuiy to a hormonally sensitive tissue? 
Do large amounts of hormone o\'er a short period of time reproduce the effects 
of minute amounts over the span of many j-eam? It is necessary to study further 
the presence of isolated hx-perplastic, dysplastic or metaplastic changes in the 
glandular epithelium, in the urethral and ductal epithelium, in the fibromuscular 
tbsiie of the prostate, as well as the testis and the other endocrine glands and 
their relation to the prostate. 


A study of 70 cases of infarct of the prostate is presented. 

e incidence of gross hematuria and acute urinary retention, the age of the 

patient, and the mass of prostatic tissue were greater in patients with such 
infaicts. 

The lole of trauma is questionable m the development of prostatic infarcts: 
e trauma may be due either a) to pressure of hyperplastic tissue, b) instru- 
mmtal tiauma before operation, c) effect of electrocoagulation or fulguration. 

tV, V 'i ^'id pathogenesis of prostatic infarction and concomitant epi- 

nebal changes are discussed. 
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BIPLAXTATION OF CANCER OF THE PROSTATE IN SITE OF 
PERINEAL NEEDLE BIOPSY: REPORT OF A CASE 

B. G. CLARKE, m’LAKD F. LEADBETTER axd JAMES S. CAAIPBELL 

From Ihc Dcparlmcnis oj Urology and Pathology, Tufts College Medical 
School and the Mew England Medical Center, Boston, Xtass. 

We present the history of a patient in whom local implantation of cancer oc¬ 
curred in the perineal subcutaneous tissue traversed bj' a biopsj’’ needle. This is 
the first such case of which we have been able to find record. That such a com¬ 
plication may occur makes caution necessary in the selection of patients for this 
diagnostic procedure. 

Peirson and Nickerson, in their report of 36 cases of perineal biopsy with the 
Silverman needle, made no mention of local implantation of cancer as a sequel. 
Rinker and Shurman, who performed 152 biopsies with the Turkel needle, 
recorded no instance of such implantation and stated that they knew of no one 
'vho had observed this. A'eenema did not mention the complication in his descrip¬ 
tion of a new perineal biopsy instrument. 

Biologic evidence from other sources indicates that manipulative implantation 
of prostatic cancer is possible. In a group of 115 personallj^ observ-ed cases of 
prostatic cancer submitted to total prostatovesiculectomy we have one patient 
in whom simultaneous cj'stectomj’' was perfonned because the lesion had ex¬ 
tended to surround the intramural ureters. In this patient extensi^'e cancerous 
implantation developed in his abdominal operative wound. Doming and Hove- 
naman have successfullj’- transplanted human prostatic cancer into the anterior 
chamber of the guinea pig’s eye. 


CASE REPORT 

A 70 year old man (H. A., No. 65053) came under our observation in January 
months after transurethral resection for prostatic obstruction. During 
e inteival he had been maintained on stilbesti'ol, but mild obstructive S 3 Tnp- 
oms recurred. Examination disclosed a fixed stonj' hard prostate, not strikinglj’^ 
aiged but with evident extension about the seminal vesicles. There was no 
Circe of pulmonarjq skeletal or liTOphatic metastasis, and the serum acid 
elevated. A specimen of prostatic tissue, histologic studj’’ of 
ic showed cancer (fig. 1), was obtained with the Moonen perineal biopsj^ 
e, and castration was performed. Stilbestrol 5 mg. were prescribed dail 3 ^ 
^ le S3Tnptoms of prostatic obstruction improved. Withm 10 months, obstructive 
.'ield d^'^ ^’scurred and a second transurethral resection was performed which 
iicedle in histologic appearance to that previoush^ obtained b 3 ' 

, ^ 'pPW (fig. 2). Because some portions of this specimen showed squamoid 
exter'^ ^ units was delivered to the prostatic area b 3 ^ 

ladiatioir. Under tliis treatment slight diminution in the size of the 
or occurred. Stilbestrol was continued. 
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Fig, 1. Specimen of prostatic adenocarcinoma obtained by perineal needle bJDps> a er 
10 month period of maintainance on stilbestrol. 





^ r rvil^icrineal needle 

Fig. 2. Tissue obtained at transurethral resection 9 monthsjoii^'^^^b^^ ^eta- 

biopsy and cfistration. In some areas, carcinoma sho'v^ed m P 

piasia. , otirpt 

In February 1953, thirteen months after perineal needle biopsj5_tJJ^^ 
remained sjTnptomatically well but a small hard no u e . traversed 

identified in the subcutaneous tissue of the perineum nh 
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by the perineal needle puncture. This rvas not fixed to the skin or to deeper fascial 
structures. There rvas no evidence of metastasis elsewhere. Palpation of the 
prostate disclosed no appreciable change since the previous examinations, and 



_ _ 

^odule of implanted cancer excised from perineal subcutaneous tissue 13 tnontbs 
cr needle biopsy and castration, and following 23 months of maintainance on stilbestrol 

the patient’s general condition remained good. The subcutaneous nodule was 
oeallv e.xcised and histologic examination (fig. 3) showed cancer similar in 
structure to that previously identified bj' needle biopsy^ and transurethral re¬ 
section. The site of excision healed well with no residual local induration. 


SUMMARY 

A case is reported in tvhich prostatic cancer was transplanted to the subcu- 
eous tissues of the perineum as a result of perineal needle biopsy. Caution is 
necessary in the selection of patients for this diagnostic procedure. 
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OSTEITIS PUBIS TREATED WITH CORTISONE 

JAMES J. NUGENT 

Osteitis pubis is an extremely painful disease for which there has been no 
satisfactory treatment. The effect of the administration of cortisone to one patient 
who had osteitis pubis is presented in this paper in order that otliers maj" at¬ 
tempt to relieve patients of the extreme pain while data are being accumulated to 
e^mluate the use of cortisone. The following case history is presented: 

On March 19, 1951, a suprapubic prostatectomy was done on Mr. W. R. 
aged 65. The pathologist made a report of benign hypertrophj' of the prostate and 
chronic prostatitis. The surgeon considered the postoperative course to be normal 
and the patient was dismissed from the hospital on the fourteenth day. Con¬ 
valescence continued uneventful and the patient felt fine until the sixth week 
when he began to have pain in the pubic area. The onset was gradual and the 
severitj'' of the pain became steadily greater until, when the patient presented 
himself to me on June 28, he was hardly able to walk. He had arranged some 
ropes on his bed to assist him in getting out of bed and, because of this difficulty, 
he spent most of his time sitting in a chair. He thought that his pain was arising 
in his scrotum or his penis and radiating down the medial sides of his thighs. 
His urinary stream, since the operation, had been excellent and he was happy 
about the operation except for the pain. His past history was not pertinent to 
the present illness. He was not having fever or urinaiy symptoms. 

After watching the patient walk from the waiting room to the consultation 
room and listening to his stoiy, the proper diagnosis was suspected. Physical 
examination \vas normal except for the following: 

In the abdomen, no organs or masses wmre palpable and there was no tender¬ 
ness. There was a wtU healed suprapubic scar. Pressure over the symphysis pubis 
caused pain, grade 4 (on the basis of 1 to 4). There Avas no induration oi is 
coloration. The left epididj^mis was indurated, grade 2, and enlarged, ■ 

There ^vas a hydrocele on the left estimated to contain about two ounces of ui 
There Avas no tenderness to palpation of the scrotal contents, penis or peiineum- 
The prostate Avas normal size, smooth, resilient, fixed grade 1 and not ten er. 
Any'' moAmment of the patient’s legs, either actHe or passwe, 
pain in the pehis AA'ith spasm of the adductor muscles of the thigh. e e 
could not be separated more than tAveWe inches. ^. 

Urinaijmis Avas normal. A scout film of the abdomen showed the symp P ® ^ 
pubis to be 11 mm. in AAidth. There AAms irregularity in the density an ° ^ 
of the bone of the joint. There AA-as marked osteo-arthritis of the spine. 

■was no eA'idence of urinary or prostatic calculi. . i_ 

Proceeding on the principle that osteitis pubis is a loAV-grade infection, acc 
ing to the report of Lavalle and Hamm,' the patient w’as gii^en 300,0 nni 

Accepted for publication December 8, 1952. 

I Lavalle, L. L. and Hamm, F. C.: J. Urol., 66: 418, 1951. 
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penicillin and 1 gm. dili.ydi-ostreptom 3 'cin in the office. He received 12 gni. of 
terramj'cin in the ue.xt 48 hours. He was given codeine and told to take as much 
as necessarj’ to relieve his pain. 

Two or three times a week, the patient called to state that he was no better. 
On .Juh' 12 , he was given morphine tablets and advised to use them freel 3 ^ 
Since the s 3 'ndrome had been present for a little over two months, it was hoped 
that it was about to run its course and that relief might occur spontaneoush'. 
However, the patient considered that his pain was getting worse, if possible. 

Although the patient could ill afford it, it was decided to administer cortisone 
for whatever benefit might be derived. At 4 p.m. on Jul 3 ’' 19, 50 mg. of cortisone 
was administered b 3 ' mouth without noticeable effect. The second dose of 50 
mg. was administered at 8 p.m. after which time the patient fell asleep. When 
he was awakened b 3 ' his wife at midnight to take the third dose of 50 mg., he 
recognized that he had about 80 per cent relief of his discomfort. The dosage of 
50 mg. eveiy 4 hours was continued for the first 24 hours. The patient was able 


to move around and walk with little discomfort. In this respect, cortisone was 
much more beneficial than narcotics which gave some relief ivhen the patient 
was quiet but gave little relief when he moved. 

In the interest of econom 3 ", dosage was reduced to 25 mg. eveiy 4 hours. 
At the end of 3 da 3 ’s, the patient reported that the 300 mg. of cortisone adminis¬ 
tered m the first 24 hours had gh-en him about 80 per cent rehef of pain while 
300 mg. of cortisone in the following 48 hours had given him almost no relief of 
pain. The dosage was then increased to 50 mg. eveiy 4 hours and again he felt 
that he was relieved of 80 per cent of his pain. 

In tr 3 -ing to reduce the expense, the patient ^•aried the frequenc 3 '^ and the 
amount of the dnig during the next seventeen da 3 's, a total of 2,600 mg. being 
a ministered during this period. He found that three or four successive doses of 
0 mg. of cortisone gave him about SO per cent relief of his pain. An 3 ' amounts 
e»s than this resulted in a return of the pain and, at the end of 17 da 3 's, he 
consideied that he had about 80 per cent as much pain as when the drug was 
the end of 4 weeks, he had taken 4,600 mg. of cortisone without 
^ e ect. He restricted his sodium chloride intake and had supplementaiy potas- 
-mm c loride. No other precautions were taken. 

able^ '^^•ifinued with smaller doses of cortisone, taken less frequent^q and was 
^ c to keep himself quite comfortable 63 ' the use of aspirin which seemed to 
»' e im more relief than codeine or morphine. 

olo oI September 1951, the patient presented himself to a radi- 

aware 'f administered eight x-ra 3 ’^ treatments to the S 3 ’mph 3 mis. He was not 

dee ° immediate change in his S 3 Tnptoms. He continued to take gradualh" 

^is reasing doses of cortisone until the last week of November 1951. Graduall 3 -, 
seconTof f^iid he had no pain after about Christmas 1951. On the 

the sa ^ .™^r 3 ' 1952, an x-ra 3 ^ showed that the S 3 ’mph 3 mis was almost exactl 3 " 

coranlT shown on the x-ra 3 ' in JuH 1951. The patient was without 

m s and had resumed all of his previous acthdties. 
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COMMENT 

The relief of pain was satisfactory and the patient states that it was worth 
the monej^ which he could ill afford to spend. Cortisone did not apparently change 
the course of the disease. It did, however, give the patient considerable relief 
of his pain while it was being administered. These observations seem to be about 
the same as those reported bj'’ Whitmore, et ah- ■who used ACTH in 3 cases of 
osteitis pubis. It is hoped that other observers will report their results in order 
that the true value of cortisone in osteitis pubis may be obtained. 

SUMMARY 

A case of osteitis pubis treated wdth cortisone is presented. Cortisone, in ade¬ 
quate dosage, gave considerable relief of pain. Cortisone, in inadequate dosage, 
gave almost no relief of pain. Cortisone did not apparently change the course 
of the disease in this case. 

1714 Biscmjne Blvd., Miami 32, Fla. 

- Whitmore, W F , Marshall, V. F., Poppell, J. W., Grant, R N , Petro, A. T 
Rawson, R. W.. Osteitis Pubis Treated With Adrenocorticotrophic Hormone. Proceedings 
of the second Clinical ACTH Conference, vol. 2, Therapeutics. Philadelphia: Blakiston 
Co , 1951. 
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:\n'XOFIBRO--4XGIO:^Ll OF CORPUS SPOXGIOSOI 


H.SPEXCER HO\T 

Frorr, Ihr Departmcnl of Surgerii, Dinsion of Urology. Stanford UnircrsHy School of Medicine. 

San Francisco. Calif. 


Carcinoma arising from the epithelium of the glans is bj’ far the most common 
tmnor of the penis. IMesothelial tumors, however, do occur and have been the 
subject of increasing interest, particularly during the past decade (table 1). 
Attention was called to the mesothelial group in 1924 by Joelson, who at that 
time was able to find reports of .35 cases. He classed them as 1) fibrosarcomas of 
the spindle ceU and mixed cell tj'pe, 2) round cell sarcomas, 3) melanosarcomas, 
and 4) endotheliomas. 

Foidds and Flett presented an excellent remew in 1938 and reported a case of 
mabgnant endothelioma of the corpora cavernosa. 

m 1944 ft attenburg reviewed particularly the malignant tumors and found 
S cases of fibrosarcoma, 10 cases of melanosarcoma, and 7 cases of malignant 
endothelioma. 


Conning their report to the endothelioma of the penis, Coppridge, Putnam 
andAIialein 1946 were able to find 12 cases, mcluding both benign and malig¬ 
nant tj-pes. 


TFe latest report, that of Alorteusen and Alurphy in 1950, is confined to the 

enign vascular lesions of the glans only. They were able to find S cases in the 

terature and added two of them omi. bringmg the total number of reported cases 
to 10. . = c e 


the body or shaft of the penis with tumors originating from 

n'aicular endothelium is even more rare. Apparently only 2 cases have been 
eported. Rabson, and Balog and Cerqua have each reported 1 case of pea-sized 
'•fflor arising from the corpora cavernosa deep in the perineum.* 

^ s report details the third benign endothelioma of the shaft of the penis to 
s reported, and the first case of a sizeable pedunculated tumor.t 


CASE REPORT 

C tr 1 ” 

had h ' reciuested examination of a hunp on the side of the penis. It 

fize ^4 for 7 years, and followed a biunp. It had slowly increased in 

uqS unt the last G mouths, when it had grown more rapidly. There had been 
subjective symptoms other than a sense of weight. Family historj- and 
noncontributoiy. 

uiiddJe s^amination showed a smooth, pedimculated tmnor arising from the 

”Sht side, being of firm consistenev and looselv 
hed to the deeper tissues (fig. 1). 

^ I J ' ^ ^ 

case bv corpora with endothelioma has been reported in two instances, 

w-en classffipj ^™o<o and a second case by .Ale.xander and Dunham. These 2 cases have 
^^ince Wattenberg’s report, 

reported bv W- ‘"'oove report a further case of malignant epithelioma has been 

* * ‘ Cornwall and L. Whitaker in the Journal of Crologi; (vol. 69. p. 307-S, 
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Table 1. Endothelioma of penis: Summary of reported cases 


XULIGNANT 

BENIGN 

Wat ten berg, 1944 

Coppndge, Putnam and 
Miale, 1946 

GUns 

Urethra. 

Corpora 

Maurer 

Maurer 

Mortensen and 

Hauser* 

Rabson 



Murphy 1950 



Alexander and 

Alexander and 

Kroll 

Krollf 

Balog and 

Dunham 

Dunham 



Cerqua 

Hildebrand 

Hildebrand 

Seiffert 


Hoyt 

Col me IS 

Colmers 

Pawlowski 



Yamamoto 

Creite 

Seligman 



Balog and Cerqua 

Pelagatti 

Gibson 



Foulds and Flett 

Gobbi 

Pearlman 

* Cited by liroll, 


Yamamoto 

Gorodner 

hemangioma in poste- 


Balog and Cerqua 

Dubreuil-Cliam- 

rior urethra of 17-day 


Foulds and Flett 

bardel 

old infant 



Coppridge et al. 

Moi tensen and 

f Involved both 


Murphy 

glans and urethra 



Fig. 1. Tumor arising from shaft of penis (Patient insisted on 
both testes beneath the clothing ) 


keeping scrotum and 



Fig. 2 Gross appearance of inside of tumor 
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Operation, Jul}' 20,1945: The tumor -was removed under pentothal anesthesia. 
It was found grossly attached to the fascia of the shaft and was easilj^ dissected 
off intact. The wound was closed without drainage. 

Pathological report: The gross specimen consisted of a C 3 'st-like strueture 
measuring 7.5 bj^ 6 5 cm. with a wall 5 mm. in thickness and the wall at the 

base of this pedicle is 1 cm. in thickness. The mass appears to be well circum¬ 
scribed. The center is composed of a serosanguinous fluid. The cj'^st wall is 
smooth and contains no papillary projections (fig. 2). 



Fig. 3. A, appearance of tumor under low power. B, high power 


^licroscopic examination showed a well circumscribed capsule in which were 
5 oung mesenchjTnal cells which ran all the waj’ from mj^tomatous to fibroblastic 
proliferation. There was also a tendencj' to form some endothelial chamiels and 
ere ttere occasionallj’- very large venous sinusoids. Mitoses were found, but 
ese were not too numerous (fig. 3). Diagnosis: iM 3 cxofibroangioma (probabb^ 
emed from corpus spongiosum). Jesse L. Carr, i\I.D. 

leie has been no evidence of recurrence to date, oi 3 ’ears postoperativel 3 ’'. 


SUMILARY 


rp 1 

" e t e cases of benign endothehoma of the penis previousl 3 ^ have been 
or ed. Ten of these involved the glans and the others were small pea-sized 
fro"^ h arising from the corpora cavernosa. A third case of endothelioma arising 
om t e coi-pus spongiosum is recorded. It is apparentlv the first case to be 
reported describing a large tumor. 

i09 Professional Bldg.. Monterey, Calif. 
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THE EFFECT OF ANTIBIOTICS ON SPERMATOZOA IN VITRO, 
SPERMATOGENESIS AND THEIR CONCENTRATION 
IN TESTICULAR TISSUES 

HARRY SENECA and DIANE IDES 

From Ihe Department of Urology and Microbiology, College of Physicians and Surgeons, 
Columbia University, New York, X. Y. 

Accordmg to Easterbrook' the best preservative for bull semen is 500 meg. 
clihj'drostreptomycin and 0.5 per cent sulfanilamide in egg yolk and 2.9 per cent 
buffered sodium citrate. 

Carminati- reported that Chloromycetin inhibited human spermatozoa in 0.5 
to 2.0 mg. per ml. in the first few minutes and Tyrothiycin in 60.6 meg. per ml. 
inhibited the spermatozoa in ten minutes. 

The authors’ previouslj’' reported on the in vitro effect of antibiotics on human 
spermatozoa. PoljTOjuvin had stimulating effect. Isonicotinic acid h 3 'drazide 
was non-toxic. Penicillin, streptomimin, Terram 3 'cin, Aureom 3 ’-cin, and neom 3 ’^- 
cin were slightl 3 ’’ toxic. Magnam 3 ’’cin and Viom 3 min were mildl 3 ^ toxic, while 
bacitracin, fumagillin, Rimocidin and Thiolutin were moderatel 3 ' toxic. 

The present studies were undertaken to determine: 

1) The survival rate of spermatozoa in various concentrations of antibiotics, 

2) The effect of antibiotics on spermatogenesis, and 

3) The concentrations of antibiotics in testicular tissue. 


MATERI.XL -AND METHODS 

The spermatozoa were collected directl 3 '^ into sterile Petri dishes from young 
ealthy adults. The count varied from 100,000,000 to 120,000,000 spermatozoa 
per nil. The water soluble antibiotics and isonicotinic acid h 3 ^drazide were dis- 
^red serially in sterile saline. The non-water soluble antibiotics, Thiolutin, 
imocidin and fumagillin were dissolved in 70 per cent eth 3 d alcohol and then 
penally diluted in sterile saline. One-half ml. of the diluted antibiotic was put 
'n steiile Kahn test tube and then one-half ml. of semen containing activel 3 '^ 
^er'l^ r\'as added. The entire procedure was carried out under 

■ eri e conditions. The tubes were then kept at room temperature and at various 
^11 er\a s of time up to 51 hours 40 minutes a loopful of the contents of the tubes 
wT] under the low and high power of the microscope for motilit 3 ^ as 

changes in the spermatozoa. 

w '''bf^° ®'ght week old male white rats were used in these experiments. The 
biofic.- DO gui., the average was 100 gm. The following anti- 

ics were included in these studies: potassium penicillin G, Terram 3 min 

In vit'rn supported b\- a Grant from Charles Pfizer & Company, Brooklyn, N. A'. 

I EasterbrotW-'annual meeting, A. U. .A. St. Louis Alo. jMayT2, 1953.) 
semination Po E.: mitibiotic treatment of diluted bull semen used in artificial in- 
' Carminnt- o Sterility 2: 430-H3, 1951. 

’Seneca h’ *^ 111 ’ seroterap. milanese 30: 550-556, 1951. 

311, 1953. ’ ■ Ides, D.: Effect of antibiotics on human spermatozoa. J. Urol. 70: 306- 
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intramuscular 4A (Terramycin plus 2 per cent procaine hydrochloride), strepto¬ 
mycin sulfate, Magnamycin chloride, bacitracin (parenteral), and polymja-in 
(parenteral). The antibiotics were injected intramuscularly five times a week 
for 6 weeks. During the course of the experiments, at inteiwals of 24 hours, 2 
weeks, 4 weeks and 6 weeks, the rats were killed with ether, the testes were 
removed under sterile technique, one was preserved for microscopic examination 
and the second testis was assajmd to determine the concentrations of the anti¬ 
biotics per gram of testicular tissue. In the first determination, rats were sacrificed 
and the testes were removed 15 hours after the injection of the single dose of the 
antibiotic. In the second (2 weeks), third (4 weeks), and fourth (6 weeks) de¬ 
terminations, the rats were sacrificed and the testes were removed 16 hours after 
the last dose of the antibiotic. 

Potassium penicillin G was injected intramuscularly in 100,000 units. The 
first determination was after a single dose of 100,000 units. The second determi¬ 
nation was done after two u'eeks of treatment which included 10 injection.^ of 
100,000 units. The control animal weighed 137 gm., the penicillin rat 140 gm. 
The third deteimination was done after 4 rveeks of treatment with 20 injections 
of 100,000 units. The control rat weighed 250 gm., the penicillin rat 200 gm. 
The fourth determination was done after 6 weeks of treatment which included 
30 injections of 100,000 units. Both the control rat and penicillin rat weighed 
250 gm. 

Terramycin intramuscular 4A (Terramycin plus 2 per cent procaine hydi'o- 
chloride) was injected intramuscularly in 11 mg. doses. The first deteimination 
was following the injection of a single dose. The second determination was made 
after 2 weeks of treatment with 10 injections of 11 mg. The control rat weighed 
137 gm., the Terramycin rat 190 gm., a net gain of 53 gm. The third determina¬ 
tion was after four weeks of treatment with 20 injections of 11 mg. The control 
and Terramycin rats weighed 200 gw. The fourth determination was made aftei 
6 weeks of Terramycin treatment ndth 30 injections of 11 mg. The contiol an 
Terramycin rats weighed 250 gm. 

Streptomycin sulfate was injected intramuscularly in 10 mg. doses. The rs 
determination was after one dose of 10 mg. The second determination vas one 
after 2 rveeks of streptomycin treatment with 10 injections of 10 mg. 
muscularly. The control rat weighed 137 gm., while the streptomycin lat veigw 
150 gm., a net gain of 13 gm. The third determination included 4 weeks trea men 
with 20 injections. The control rat weighed 200 gm., while the stieptomjci 
rat weighed 235 gm,, a net gain of 35 gm. The fourth determination v as 
6 weeks treatment with 30 injections of 10 mg. The control rat veig e 
gm., but the streptomycin rat weighed 240 gm. 

Magnamycin hj'^droehloride was injected intramuscularly in 
The first determination was made after a single injection of 10 mg. ® 
determination was after 2 weeks of Magnamycin injection, with 10 lujec 
10 mg. The control rat weighed 137 gm., the Magnamycin rat 15 ^ 

of 13 gm. The third determination was made after 4 weeks of i agn 
injection with 20 injections of 10 mg. The control rat weighed - gm., 
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the ilaguamycin rat weighed 170 gra., a loss of 30 gm. The fourth detenninatioii 
was done after 6 weeks of hlagnamycin treatment with 30 injections of 10 mg. 
The control rat weighed 250 gm., the IMagnamycin rat 200 gm., a net loss of 50 
gm. 

Bacitracin (parenteral) 50,000 units, was injected intramuscularlj’’ m 1,000 
unit doses. The first determination was done follo'n'ing the smgle injection of 
1,000 units of bacitracin intramuscularlj'. The second determination was after 2 
weeks of bacitracin treatment with 10 mjections of 1,000 imits intramuscularlj'. 
The control rat weighed 137 gm., bacitracin rat 95 gm., a net loss of 42 gm. 
The third determination was done after 13 injections of 1,000 units bacitracin 
intramuscularly. None of these rats tolerated more than 13 injections of baci¬ 
tracin. The rat was sacrificed 9 days after the thudeenth dose. The control rat 
weighed 200 gm., the bacitracin rat weighed 148 gm., a net loss of 52 gm. No 
further determination was available on these rats. 

Pohinj-xin (parenteral 500,000 units) was injected intramuscularly. The first 
determination was done after a single injection of 500 units of poljmj-xin. The 
second deteimination was after 2 weeks of injection with 7 doses of 500 units and 
3 doses of 1,000 imits, total 6,500 units. The control rat weighed 137 gm., the 
pcljunixin rat 180 gm., a net gain of 43 gm. The third determination was done 
afterlweeks of polimixin injection with 20 mjections including 3 doses of 1,000 
units and 17 doses of 500 units, total 11,500 units. The control rat weighed 200 
SU1-, the poljmj-xin rat 230 gm., a net gain of 30 gm. The fourth determination 
uas following 6 weeks of treatment with 30 injections of pohmj’xin with 3 
Uses of 1,000 units and 27 doses of 500 units, total 16,500 units. The control 
rat weighed 250 gm., while the poljmj'xin rat weighed 200 gm. 

RESULTS 

Table 1 shows hi a tabular foim the m vitro effect of antibiotics on human 
speiroatozoa. Penicilhn in a concentration of 500 units per ml. completeh' im- 
0 1 ized the spermatozoa in 47 hours 45 mmutes, while in concentrations 
arjing from 2,500 to 0.75 units per ml., about 5 per cent of the spermatozoa 
^'ere still motile. Streptomj’cin in 2,500 to 19.53 meg./ml. i mm obilized the 
-pe^atozoa in 39 hours 15 minutes, and in 9.76 mcg./ml. some were motile 
. ‘ °urs 45 minutes. Bacitracin in a concentration of 1,250 units per ml. 

^ owe a progressive diminution in the motility of the spermatozoa. In 1 hour 
proximately 75 per cent were non-motile, in one and a half hours 95 per cent 
but^' 2 hours there was lysis which at first was moderate, 

ther'^ complete in 2 hours 40 minutes. In 125 units per ml. even though 

cornel"niore motile spermatozoa in 1 hour and IJ-^ hours, yet lysis was 
^ p ete in 2 hours 40 minutes. In a concentration of 0.125 units per ml. the 
waT”^^^°a°^ showed veiy little change in the first 4 hours but thereafter there 
spelm motility so that in 24 hours there were very few motile 

In a ^ '"'ilbin 49 hours 40 minutes all were completely immobilized. 

0-3125 to 0.0625 units per ml., at the end of 49 hours 40 
lere were still a few motile spennatozoa. Pohuni-xin in concentra- 



Table 1 


1‘EKICaLlN 



7' 

75' 

2} hrs. 

15J hrs. 

22} hrs. 

24} hrs. 

39} hrs. 

47} hrs. 

5,000 units/ml 

+ 


+ 


4“ 


+ 

+ 


+ 

+ 

— 

2,500 units/ml 

+ 


+ 


+ 


+ 

+ 


+ 

4- 

+ 

1,250 units/ml 

+ 




+ 


+ 

+ 


+ 

+ 

+ 

625 units/ml 

+ 


+ 


4" 


+ 

+ 


+ 

+ 

+ 

312.5 units/ml 

+ 




+ 


+ 

+ 


+ 

+ 

+ 

156.25 units/ml 

+ 


+ 


4~ 


+ 

+ 


4~ 

4" 

+ 

7S units/ml 

+ 


+ 


4* 


+ 

+ 


+ 

4" 

+ 









STREPTOIIYCIN 







7' 


75' 

2l hrs. 

151 

22} hr*! 

j 24} hrs 

39} hrs 

47} hrs 

2,500 mcp/ml 

+ 



+ 

+ 


+ 

+ 


+ 

+ 

- 

1,250 nicg/ml 

+ 



+ 


+ 


+ 

+ 


+ 



— 

625 mcg/ml 

+ 



+ 

+ 


+ 

+ 


+ 

- 



156.25 mcg/ml 

+ 



+ 


+ 


4" 

+ 


+ 

- 

- 


78.125 mcg/ml 

+ 



+ 

4~ 


4" 

+ 


+ 

- 

- 


39.06 mcg/ml 

+ 



+ 

4" 


+ 

+ 


4" 

- 

' 1 


19.53 mcg/ml 

+ 



+ 

4" 


+ 

+ 


4" 

- 


~ 

9 76 mcg/ml 

+ 



+ 

+ 1 


+ 

+ 


4" 

1 + i 

+ 


BACITRACIN 



■ 




1 




1 



2t? 

233 

491 


H 



90' 

2 hrs 

2| hrs 

5} hrs 

4 hrs 

hrs 

hrs 

hrs 

hrs 

1,250 units/ml 

1 + 

+ 

4" 

+ 

! 

Lysis 

— 

- 

- 

- 

- 

- 

- 

- 

125 units/ml 

1 + 

+ 

+ 

+ 

Lysis 

— 

— 

- 

- 

— 




12.5 units/ml 

4* 1 

+ 

+ 

+ 

4" 

+ 

+ 

1 + 

— 




1.25 units/ml 

+ ! 

+ 

; + 

+ 

+ 

+ 

+ 

' 4" 

— 




0.125 units/ml 

+ 

+ 

i 4- 

+ 

+ 

+ 

+ 

1 ^ 

+ 

+ 

; 4* 

4 

0.0625 units/ml 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4“ 

+ 

+ 

-r 

-f 

0.03125 units/ml 

+ 

+ 

+ 

4” 

+ 

4~ 

4- 

4- 

4" 

+ 

T 










POLYMYXIN 







10' 1 

70' 

2 hrs 

' 3 hrs j 

I \9l hrs 1 

25| hrs 

293 hrs 

511 

10,000 units/ml 

+ 



+ 

4~ 


+ 




+ 

+ 

+ 

1,000 units/ml 

+ 



4~ 

+ 


4" 

+ 



4- 

4- 


100 units/ml 

+ 



+ 

+ 


+ 

+ 



4- 1 


+ 

10 unils/ml 

+ 



4" 

+ 


+ 

+ 



4- 

' 4- 

+ 

1 units/ml 

+ 



+ 

4" 


+ 

+ 



4- 

-L. 

+ 

0.1 units/ml 

+ 



+ 

i + 



+ 



4- 

4- 


+ 

0.01 units/ml 

+ 

1 


+ 

' + 


+ 

+ 



4- 


— !- 



TERRAUVCIN 

__^ 


7' 

) 


75' 

2i hrs j 

4 hrs. j 

H} hrs. j 

22} hrs j 

39} hrs. 

47} hrs 

12.5 mg/ml 

— 

t 


_ 

- 

- 


- 

- 



- 

- 



1.25 mg/ml 

+ 



+ 

+ 


+ 

' 




-f- 


+ 

125 mcg/ml 




+ 

+ 


4“ 

+ 




-f 


+ 

12.5 meg/ml 

+ 



4" 

+ 


4" 

+ 



'T 

+ 


+ 

6.25 mcg/ml 

+ 



+ 

+ 


4" 

+ 




+ 


+ 

3,125 mcg/ml 

4" 



4" 

+ 


4" 

+ 



4- 

+ 


+ 

1,56 mcg/ml 

+ 



+ 

+ 


4" 

4- 




+ 


+ 

0.78 mcg/ml 

+ 



+ 

+ 


+ 

4- 

—- 

— 



'- 




Table 1 —Continued 


AUREO\I\CD. 



0' 

18' 

; 20' 

57' 

70' 

2 hrs 

3 hrs 


21s 

hrs 

251 

hrs 

hrs 

12 5 mg/ml 

+ 

+ 


+ 

— 

_ 

— 

— 

— 

— 

— 

1 25 mg/ml 

+ 

+ 

+ 

1 + 

+ 

+ 

+ 

1 “ 

— 1 

— 

j _ 

125 mcg/nil 

+ 

+ 


+ 

-f. 

+ 

+ 

+ 

+! 

- 

- 

12 5 mcg/ml 

+ 

*4" 

+ 

+ 

'4' 

+ 

+ 

+ 

+ 

+ 

+ 

6 25 mcg/ml 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 


+ 

3 125 mcg/ml 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

1 56 mcg/ml 

+ 

"h 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

0 78 mcg/ml 

+ 

+ 



+ 

+ 

+ 

+ 

+ 

"1" 1 

+ 





0' 

T 

22' 

44' 

60' 

77' 

2 hrs 

3 hrs 

3j hrs 

18| 

hrs 

21i hrs 

24i hrs 

27j hrs 

25 mg/ml 

+ 

+ 

+ 

+ 

+ 

+ 


_ 

_ 

_ 

_ 

_ 

_ 

2 5 mg/ml 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4" 

— 


— 


— 

250 mcg/ml 

+ 

+ 

+ 

+ 

+ 

+ 


4- 

+ 

— 

— 


— 

25 mcg/ml 

+ 

+ 

+ 

+ 

+ 

-f 

-f 

4- 

+ 

+ 

4- 

+ 

— 

2 5 mcg/ml 

+ 

+ 

+ 

+ 

+ 

+ 

4’ 

4" 

+ 

+ 

+ 

+ 

4- 

0 25 mcg/ml 

+ 

+ 

+ 

+ 

+ 

+ 

4" 

4“ 

+ 

+ 

+ 

+ 

4- 


NE0M\C1N 



0' 

9' 

33' 

60 

120' 

2i hrs 

3 hrs j 

3i hrs 

181 

hrs 

21i 1 
hrs 1 

24i j 
hrs 

27J 

hrs 

6 25 mg/ml 

+ 

4~ 

+ 

4~ 

+ 

+ 

+ 

+ 


_ 


““ 

_ 

0 625 mg/ml 

+ 

4~ 

+ 

4~ 

+ 

+ 

+ 

+ 

' + 

+ 

— 1 


G2 5 mcg/ml 

+ 

4- 

+ 

4" 

+ 

+ 

+ 

+ 1 


+ 

+ 

+ 

+ 

0 25 mcg/ml 

+ 

H' 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 625 mcg/ml 

+ 

4~ 

+ 1 

+ 

+ 

+ 

+ 

+ 

+ 

4- 1 

1 + 

+ 

1 







FUM\C1LLIN 







— - 

0' 

30' 

60' 

90' 

120' 

160' 

3 hrs 

j ISi hrs 

1 2li hrs 24J hrs 

27| hrs 

l,2o0 mcg/ml 

_ 













^25 mcg/ml 

+ 

+ 

+ 

+ 

+ 

+ 

_ 1 

_ 



_ 

_ 

_ 

12 5 mcg/ml 

+ 

+ 

4” 

+ 

+ 

1 + 

+ 

_ 



_ 

_ 

_ 

1 25 mcg/ml 

0 125 mcg/ml 

0 0125 mcg/ml 

+ 

+ 

+ 

+ 

+ 

, 4- 

+ 

+ 

+ 1 


1 _ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

_ 

+ 

+ 

+ 

4- 

1 

+ 

1 + 

+ 

+ 1 

' + 1 

+ 

- 


AlAGN VAI\Crv 


-_____ 

1 

s' 

20 

4j 1 
' 1 

60 

76 j 

9. 

' 1 

'2 hr= 

1 

hrs 

3 hrs 

hrl 

li?!' 

235 

hrs 

275 

hrs 

hrs 

111 mg/ml 

1 nig/nil 

100 mcg/ml 

10 mcg/ml 

1 _ mcg/ml 

0 5 mcg/ml 

+ 

+ 

+ 


_ 











+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 1 
+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

1 + 

+ 

+ 

+ 

+ I 
+ 

+ 
+ ' 

+ 

! ~ 

1 
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Table 1 — Concluded 


RiMocmiN 



0' 

20' 

30' 

60’ 

lor 

2 hrs 

2\ hr^ 

3 hrs 

18^ 

hra 



2il 

hrs 

1,250 

mcg/ml 




_ 

__ 

_ __ 







125 

mcg/ml 


-h 

+ 

+ 

+ 

+ 

+ 

1 


—. i 



12 5 

mcg/ml 

-f 

-h 

i + 

“h 

+ 

+ 

+ 

+ 

4~ 


! — 


1 25 

mcg/ml 



+ 


+ 

+ 


4* 

4* 

4~ 

— 


0 125 

mcg/ml 


"h 

+ 


+ 

+ 

+ 

"f 

4- 

4~ 


— 

U 0125 mcg/ml 




+ 

+ 

+ 

4* 

4~ 


+ 

+ 

+ 


THIOLUTIN 




! 0' 

30* 

60* 

90' 

120' 


3 hrs 

I8J hrs 

21f hrs 

21J hr. 

27i hr 

1,250 

mcg/ml 

— 

— 

_ 

_ 

_ 

__ 

_ 


_ 


— 

125 

mcg/ml 

+ 

+ 

4* 

+ 

4~ 

+ 


— 

— 

- 

- 

12 5 

mcg/ml 

+ 

+ 

1 + 

4“ 

+ 

+ 

+ 

— 

— 

; - ! 

- 

1 25 

mcg/ml 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

— 

— 


- 

0 125 

mcg/ml 

+ 

4" 

4~ 

4" 

4~ 

+ 

4^ 

+ 

- 

- 

. - 

0 0125 mcg/ml 

4- 

4* 

+ 

4" 

4- 

+ 

4" 

+ 



— 


ISOVICOTINIC ACro BYDRAZIDE 



7* 

j 50' 

120 

3 hrs 

183 hrs 

[ 211 hrs 

27i ha 

10 mg/ml 

4- 

1 + 

+ 

— 



- 

1 mg/ml 

+ 

1 + 

+ 

4* 

1 + 

1 + 

— 

100 mcg/ml 

+ 

+ 


4" 

+ ' 


+ 

10 mcg/ml 

+ 

+ 

+ 

+ 

4- 1 



1 mcg/ml 

+ 

+ 

+ 

+ 

4- 

+ 


0 6 mcg/ml 

+ 

+ 

+ 

+ 

4- 1 

4" 

+ 


+ means motile spermatozoa, — means non-motile spermatozoa 

tions vaiying from 10,000 units to 0 01 unit per ml shotted numerous activety 
motile speimatozoa at the end of 51 houis 40 minutes In concentiations of 10 to 
100 units per ml theie tvas a definite increase in the motility Teiramycin in a 
concentiation of 12 5 mg/ml completely immobilized the speimatozoa ttit t- 
m 7 minutes, but no lytic changes tveie detected In 1 25 mg/ml them ttas a 
piogiessive diimnution in the motility of the spermatozoa so that in 4 hours 
the majority of the speimatozoa weie non-motile, and Avithin 15 hours 15 mm 
utes all the speimatozoa ueie completely non-motile In concentrations varying 
from 125 to 0 78 meg/ml the speimatozoa retained then motility foi 4 to^ a 
houis 15 minutes, but theie was a piogressive diminution m the motihty eien 
though about 5 pei cent were still motile in 47 houis 45 minutes Aureomj cui 
in a concentration of 12 5 mg /ml showed a rapid toxic effect on the 
of the speimatozoa so that in 70 minutes all the spermatozoa Aieie comp e 
non-motile In a concentiation of 1 25 mg /ml theie vas a giadual leduction ^ 
the motihty in 3 hours and complete immobility in 17 houis 40 minutes n 
concentiation of 125 meg/ml the motihty piogiessively deciease uni 
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the spermatozoa were completely non-motile in 21 hours and 40 minutes. In 
concentrations varATug from 12.5 mcg./ml. to 0.7S mcg./ml., Aureomycin had 
ven,-little effect on spermatozoa in the first 3 hours. In 17 horn's 40 minutes there 
was a gradual diminution in the number of motile spermatozoa even though a 
few were still motile m 49 hours 40 minutes, ^'iomycin in a concentration of 25 
mg./ml. showed a gradual reduction in the motilit}’ of the spermatozoa B'ith 
complete imm obility in .3 hours. In 2.5 mg./ml. all the spematozoa lost their 
motility in three and a half hours. In 250 mcg./ml. they were immobilized in IS 
hours 45 minutes, and in 25 mcg./ml. all the spei-matozoa were non-motile in 27 
hours 45 minutes. In 2.5 to 0.125 meg. 'ml. a few spermatozoa were still motile 
at the end of 27 hours and 45 minutes. ^lost of the spermatozoa suiA-ived for a 
period of 2 to 3 hours in 6.25 mg./ml. Neomycin, but then there was a gradual 
diminution and complete loss of motility in 18 hours 45 minutes. In 0.625 mg./ml. 
the progressive diminution in the motility became complete in 24 hours 45 
nunutes, and in 6.25 and 0.625 mcg./ml. there were still a few motile spei'matozoa 
at the end of 27 hours 45 minutes. Magnamycin in 10 mg. 'ml. immobilized the 
spermatozoa in 45 minutes; in 1 mg./'mi. in 75 minutes; in 100 meg., ml. in 3J^ 
hours; in 10 mcg./ml. in 19 hours 40 minutes; in 1 and 0.5 meg. 'ml. it had no 
eSect over a period of 27 hours 40 minutes, but in 51 hours 40 minutes all the 


^ermatozoa were completely inunobilized. Rimocidin in 1,250 meg. ml. im- 
niobilized the spermatozoa m 20 minutes; in 125 mcg./ml. there was a progressive 
<ldninution in the motihty and complete fixation in 3 hoius; in 12.5 meg. ml. 
there was complete irrunobUity in 21 hours 45 minutes; in 1.25 and 0.125 meg., ml. 
complete immobility was noticed in 24 hours 40 minutes; and in 0.025 mcg./ml. 
ere were still a few motile spermatozoa at the end of 27 horns 45 minutes, 
olutin in 1,250 mcg./ml. resulted in immediate fixation and loss of motility 
® spermatozoa. In 125 meg. 'ml. the loss of motihty was progressive, 

e spermatozoa were non-motile in 2 hours and 35 minutes. In 12.5 meg. 'ml. 
^ 1.25 mcg./ml. thej- were non-motile in IS hours 45 minutes, and in 0.125 
“n 0.0125 mcg./ml. there was progressive loss of motility which resulted in 
complete immobihty in 21 hours 45 minutes. FiunagiUin in 1,250 meg. ml. im- 
® lately inunobilized all the spermatozoa, in 125 mcg./ml. the loss of motUity 
wa> progressive and complete in 3 hoius. In 12.5 meg. 'ml. they were non-motile 
^nd niinutes; in 1.25 meg. 'ml. in 24 hours 45 minutes; and in 0.125 

r -0125 meg. 'ml. progressive and complete loss of motility was observed in 24 
10"*^?^^° niinutes. Isonicotinic acid hydrazide in 10 mg./ml. showed a gradual 
th'-° ^ - hours with complete non-motUity in 3 hour's. In 1 mg./ml 

mew completely non-motile in 21 hours and 45 minutes. In 100 to 0.5 
^^Cft-/ml. even though there was a progressive loss of motiliti-. yet at the end of 
T minutes there were stiU motile spermatozoa. 

'iunr ^ ^ ®hows that 15 hours after a single injection of 100,000 units of potas- 
in th i^he concentration of the antibiotic in the testis was 0.07S, 

injeef ^ spleen less than 0.7S units per gram. Following 10 

cone 100,000 units penicillin intramuscularly over a 2 week period, the 

cn ration of peniciUin in the testis 16 hours after the tenth dose was 0.15 
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Table 1 —Concluded 



0' 

20’ 

30' 

60' 

101' 

1,250 

mcg/ml 

-t- 


— 

— 

_ 

125 

mcg/ml 

+ 

4- 

4- 

4- 

4- 

12.5 

mcg/ml 

+ 

+ 

4- 

4- 

4- 

1.25 

mcg/ml 

+ 

+ 

4- 

4- 

4- 

0.125 

mcg/ml 

+ 

+ 

4- 

4- 

4- 

0.0125 mcg/ml 

+ 

+ 

4- 

4- 

4- 


2 hrs. 

2} hrs. 

3 hrs. 

18? 

hrs. 

21? 

hrs. 


27? 

hrs 

4- 

+ 

- 

- 

- 

- 

- 

4- 

4- 

4- 

4- 

- 

- 

- 

4- 

4- 

4- 

4- 

4- 

- 


4- 

4- 

4- 

4- 

4- 

4- 

- 

4- 

4- 

4- 

4- 

4- 

4- 

+ 



0' 

30' 1 

1 

250 mcg/ml 

— 

~! 

125 mcg/ml 

4- 

4- 

12.5 mcg/ml 

4- 

4- 

1.25 mcg/ml 

4- 

4- 

0.125 mcg/ml 

4- 

4- 

0.0125 mcg/ml 

4- 

4- 


155' I 3hrs. |lSJhrs,|21fhrs. 24ihr5 27|hr3. 


ISO.VICOTIN'IC ACID BTORAilDE 

7 ' I 50' 120' 3hrs. 185 hrs. | 215 hrs. [ 275 its. 

10 mg/ml + I + + ~ “■ ~ _ 

1 mg/ml "f" A. + 

100 mcg/ml j. + 

10 mcg/ml + + + ^ 

1 mcg/ml + + + + 

0.5 mcg/ml + + + + __— 

+ means motile spermatozoa; — means non-motile spermatozoa, 
tious varying from 10,000 units to 0.01 unit per ml. showed numerous activelj 
motile spermatozoa at the end of 51 hours 40 minutes. In 
100 units per ml. there was a definite increase in the motility, lerramj 
concentration of 12.5 mg./ml. completely immobilized a 

in 7 minutes, but no lytic changes were detected. In 1.2o mg./m • ^ 

progressive diminution in the raotilit3' of the spermatozoa so la jjjja- 

the majority of the spermatozoa were non-motile, and within o lo 
utes all the spermatozoa were completelj' non-motile. In concen la ^ ^ 

from 125 to 0.78 mcg./ml. the spermatozoa retained ^ J ei'en 

hours 15 minutes, but there was a progressive diminution m i 
though about 5 per cent were still motile in 47 hours 4o miini ■ ^ 
in a concentration of 12.5 mg./ml. showed a rapid toxic etteci o 
of the spermatozoa so that in 70 minutes all the spermatozoa v i„ 

non-motile. In a concentration of 1.25 mg./ml. there was a gia ju a 

the motility in 3 hours and complete immobility m li „ntil all 

concentration of 125 mcg./ml. the motility progressively d 
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the spermatozoa were completely non-motile in 21 hours and 40 minutes. In 
concentrations varying from 12.5 mcg./ml. to 0.78 mcg./ml., Aureomjmin had 
veri' little effect on spermatozoa in the first 3 hours. In 17 hours 40 minutes there 
was a gradual diminution in the number of motile spermatozoa even though a 
few were still motile in 49 hours 40 minutes. Yiomycin in a concentration of 25 
mg./ml. showed a gradual reduction in the motility of the spermatozoa with 
complete immobility in 3 hours. In 2.5 mg./ml. all the spennatozoa lost their 
motility in three and a half hours. In 250 mcg./ml. they were immobilized in 18 
hours 45 minutes, and in 25 mcg./ml. all the spermatozoa were non-motile in 27 
hours 45 minutes. In 2.5 to 0.125 mcg./ml. a few speimatozoa were still motile 
at the end of 27 hours and 45 minutes, hlost of the spermatozoa suiwived for a 
period of 2 to 3 hours in 6.25 mg./ml. Neomjmin, but then there was a gradual 
diminution and complete loss of motility in 18 hours 45 minutes. In 0.625 mg./ml. 
the progressive diminution in the motility became complete in 24 hours 45 
minutes, and in 6.25 and 0.625 mcg./ml. there were still a few motile spennatozoa 
at the end of 27 hours 45 minutes. Magnamymin in 10 mg./ml. immobilized the 


spermatozoa in 45 minutes; in 1 mg./ml. in 75 minutes; in 100 mcg./ml. in 3^^ 
hours; in 10 mcg./ml. in 19 hours 40 minutes; in 1 and 0.5 mcg./ml. it had no 
effect over a period of 27 hours 40 minutes, but in 51 hours 40 minutes all the 
spermatozoa were completely immobilized. Rimocidin in 1,250 mcg./ml. im¬ 
mobilized the spennatozoa in 20 minutes; in 125 mcg./ml. there was a progressive 
iminution in the motility and complete fi.\ation in 3 hours; in 12.5 mcg./ml. 
t ere was complete immobility in 21 hours 45 minutes; in 1.25 and 0.125 mcg./ml. 
complete immobility was noticed in 24 hours 40 minutes; and in 0.025 mcg./ml. 
ere were still a few motile spermatozoa at the end of 27 hours 45 minutes, 
lolutin in 1,250 mcg./ml. resulted in immediate fi.vation and loss of motility 
0 all the spennatozoa. In 125 mcg./ml. the loss of motility was progressive, 
''’ere non-motile in 2 hours and 35 minutes. In 12.5 mcg./ml. 
and ^ ™eg./ml. they were non-motile in 18 hours 45 minutes, and in 0.125 
0.0125 mcg./ml. there was progressive loss of motility which resulted in 
TOrapete immobility in 21 hours 45 minutes. FumagUlin in 1,250 mcg./ml. im- 
was 'namobilized all the spermatozoa, in 125 mcg./ml. the loss of motilitj'- 
in complete in 3 hours. In 12.5 mcg./ml. thej'^ were non-motile 

and0 0°9"* minutes; in 1.25 mcg./ml. in 24 hours 45 minutes; and in 0.125 
hour ^cg./ml. progressive and complete loss of motility was observed in 24 
losTof^*'^ Isonicotinie acid hj'drazide in 10 mg./ml. showed a gradual 

thev° ^ hours with complete non-motilitj’' in 3 hours. In 1 mg./ml. 

non-motile in 21 hours and 45 minutes. In 100 to 0.5 
24 h ^ though there was a progressive loss of motilit 3 ", yet at the end of 
minutes there were still motile speimatozoa. 
siiim ^ ~ hours after a single injection of 100,000 units of potas- 

in concentration of the antibiotic in the testis was 0.078, 

‘•'jection'f'^f^ spleen less than 0.78 units per gram. Following 10 

concentratio units penicillin intramuscularly over a 2 week period, the 


penicillin in the testis 16 hours after the tenth dose was 0.15 
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units per gram. Folloiving 20 iniectioiis of 100,000 units penicillin intramuscu- 
larl}^ over a four iveek period the concentration of penicillin in the testis 16 
hours after the last dose ivas 3.0 units per gram. Following 30 injections of 
100,000 units penicillin intramuscularly over a 6 week period the concentration 
of penicillin in the testis and liver 16 hours after the last dose was 0.15 units 


Table 2. Penicillin: Testicular levels, effect on weight and spermatogenesis 



ANTrerOTIC LEFEL 

j units/gm. 

1\T. or RAT 

SPERMATOGEVESIS 

(microscopic PINDISGS IN THE TESTES) 

/st determination 

1 X 100,000 units 

Testis 0.078 
Liver 0.15 
Spleen <0.78 


Fairlj' normal 

2nd determination 

Testis 

0.15 

+3 grams 

Siiglitlj' better than fair 

10 X 100,000 units 





3rd determination 

Testis 

3.0 


Regular and very good 

20 X 100,000 units 





ith determination 

Testis 

0.15 


Spasmodic, slightly better than 

30 X 100,000 units 

Liver 

0.15 


normal 


T.\ble 3. Polymyxin: Testicular levels, effect on weight and spermatogenesis 



AKTIBIOTIC LEVEL 

umts/gm. 

W’T. OF RAT 

1 SPERJUTOOEN-ESIS 

{MICROSCOPIC riSDINGS Ilf THE lESTESI 

tst determination 

1 X 500 units 

Testis <2.5 
Liver <2.5 


Normal 

2nd determination 

3 X 1,000 units 

7 X 500 units 

Total 6,500 units 

Testis <1.9 

+43 gm. 

Normal and plus 

3rd determination 

3 X 1,000 units 

17 X 500 units 

Total 11,500 units 

Testis 0.0 

+30 gm. 

Very good, same as 20 injections 
^ of Terramj'cin 

4lh determination 

3 X 1,000 units 

27 X 500 units 

Total 16,500 units 

Testis <2.5 
Liver <2.5 

—50 gm. 

Very good, same as the previous 


per gram. There was no appreciable change in the weight of contto an pei 
rats. Penicillin has a fair to moderate stimulation of speimatogenesis. 

Table 3 shows that 15 hours following a single injection of 500 uni s ^ 
intramuscularly the concentration in the testis and liver was less lan ^ ^ 
per gram. Sixteen hours after the last dose of 10 injections (3 X , 

500, total 6,500 units), the concentration of polsmijwin in le es 
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than 1.9 units per gram; after 20 injections (3 X 1,000 and 17 X 500, a total of 
11,500 units), no demonstrable poljmiyxin levels ivere detected; after 30 in¬ 
jections (3 X 1,000 and 27 X 500, a total of 16,500 units) the concentration in the 
testis and liver was 2.5 units per gram. In the second week the rats put on 43 
gm., in the fourth week 30 gm., but in the sixth week there was a loss of 50 
gm. in comparison with the normal. The effect of poljTnjrxin on spermatogenesis 
is quite marked, particularly following 20 injections. 

Table 4 shows that 15 hours following a single injection of 1,000 units of 
bacitracin, the concentration in the testis was 0.12 units per gram, in the liver 
less than 0.09 units per gram. Sixteen hours following the last dose of 10 injections 
of 1,000 units the level in the testis was 0.5 units. Nine days after the last dose 
of 13 injections of 1,000 units, still the testis had 0.5 units per gram. It is signifi- 


T.^ble 4. Bacitracin: Testicular levels, effect on weight and spermatogenesis 



' i 

ANTIBIOTIC LEVEL 
UXITS/CM. 

! 'U T. OF RAT 

SPERilATOGENESlS 
(microscopic FIN'D- 
INGS IN THE testes) 

1st determination 

1 X 1,000 units 

Testis 0.12 
Liver <0.09 


1 Fair 

1 

2nd determination 
to X 1,000 units 

Testis 0.5 

-42 gm. 

1 Slightly better 
than fair 

Srd determination 

t3 X 1,000 units (9 days after last dose) 

Testis 0.5 

— 52 gm. 

I Good 

M determination 

animals could not tolerate more than 13 
doses 


i 



local lesions in the skin and muscle with edema and loss of function of 
eniities due to injection. 


gfj*' ^ weeks the rats lost 42 gm. and in 4 weeks 52 gm. The 

Tabi* ■ spermatogenesis was fair or better than fair, 

i a e 0 shows that 15 hours following a single injection of 10 mg. iMagnamjmin 
in concentration in the testis was 0.095 meg. per gram and 

of 10^' 0.095 meg. per gram. Sixteen hours following the last dose 

per mg. the concentration in the testis was less than 0.39 meg. 

injections the concentration in the testis was less than 0.39 
thereS''nm; and in the liver it was 0.39 meg. per gram. In the first 2 weeks 
there w^^ increase of 13 gm. in the weight of the rat while in the fourth week 
ilatrna si.xth week a loss of 50 gm. The effect of 

T'abl^G*^']! ®P®™intogenesis is fair or slightlj' better, 
the cone f hours following a single dose of 10 mg. streptomjmin 

^'•'^teen h" ^ testis was 1.5 units and in the liver 0.312 units per gram, 
ii’c testis”^-** injections of 10 mg. the concentration in 

® "as less than 3.12 units per gram. After 20 injections of 10 mg. the 
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Table 5. Magnamycin: Testicular levels, effect on weight and spermatogenesis 



ANTinrOTIC XEV'EL j 
MCG./CM. j 

\VT. OF RAT 

SPERJIATOGENTISIS (MICROSCOPIC 
FINDIN-CS m THE TESTES) 

1st determination 

1 X 10 mg. 

Testis 0.095 
Liver <0.095 

1 


Fair 

2nd determination 

10 X 10 mg. 

Testis <0.39 

+13 gm. 

Fair, slightly better 

1 

3rd determination 

20 X 10 mg. 

Testis 0.312 

—30 gm. 

Fairly good 

^h determination 

30 X 10 mg. 

Testis <0.39 
Liver 0.39 

—SO gm. 

Fair, not as good as previ¬ 
ous one 


Table 6. Streptomycin: Testicular levels, effect on weight and spermatogenesis 



ANTIBIOTIC LEV'EL 
UKITS/CM. 

WT. OF RAT 

SPEBSLVTOGEKZSIS (MtCROSCOPIC 
FJNPINCS IM THE TESTES' 

Ist determination 

1 X 10 mg. 

Testis 1.5 
Liver 0.312 


Little better than normal 

2nd determination 

Testis <3.12 

+13 gm. 

Not as good as normal 

10 X 10 mg. 




1 

3rd determination 

Testis 6.5 

+35 gm. 

More regular and normal 

20 X 10 mg. 




4lh determination 

Testis <3.12 
Liver 3.12 

— 10 gm. 

Same as normal 


Table 7. Terramycin: Testicular levels, effect on weight and spermatoge^ - 


i 

1 

ANTIBIOTIC LEVEL 
MCC /cm. 

\\J. OF RAT 

spermatogenesis 

findings in the testes; 

1st determination j 

1 X 11 mg. 

Testis 0.39 
Liver <0.39 


Normal or less 

1 

2nd determination j 

Testis <1.56 

+53 gm. 

Close to normal 

10 X 11 mg. 




1 

8rd determination 

20 X 11 mg. 

4th determination 

30 X 11 mg. 

Testis 1.25 

t 

Testis 0.75 
j Liver 0.75 

1 

2 to 3 times as many sper 
matozoa 

2 to 3 times as many spor 
matozoa ^_. 


NB—Local reaction to injection. 

concentration in the testis was 6.5 units per gram; after ^^its and 

- streptomycin, the concentration in the les 

the liver 3.2 units per gram. The effect on the weight of the lats 


in 
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of 13 gm. in 2 weeks, 35 gm. in 4 weeks and a loss of 10 gm. in 6 weeks. Strepto¬ 
mycin had no significant effect on spennatogenesis. 

Table 7 shows that 15 hours following a single injection of 11 mg. of Terra- 
mycin, the concentration in the testis was 0.39 meg. per gram and in the liver 
less than 0.39 meg. per gram. Sixteen hours follovring the last dose of 10 in¬ 
jections of 11 mg., the concentration in the testis was less than 1.56 meg. per 
gram; after 20 injections of 11 mg., the concentration in the testis was 1.25 
meg. per gram; and after 30 injections of 11 mg., the concentration in the testis 
and liver was 0.75 meg. per gram. Microscopic examination of the testis showed 
a two to three times increase in the number of spermatozoa, indicating that 
Terramycin apparently' had the most marked effect on spermatogenesis. 


niscussioN 

The antibiotics which are used in the treatment of various diseases namely'; 
penicillm, streptomycin, Terramy'cin, Aureomycin, Magnamy'cin, poly'my'xin, 
neomycin and bacitracin show no effect on spermatozoa in therapeutic concen¬ 
trations and that the survival time ranges between 47 hours 15 minutes to 51 
hours 40 minutes. 

Bacitracin in 125 to 1,250 units per ml. is definitely' toxic to speimatozoa and 
induces complete h'sis vithin 2 hours. Poly'my'xin on the other hand in concen¬ 
trations of 100 to 10 units per ml. increases the motility' of the spematozoa. 
Thiolutiii, fumagillin and Rimocidin in 125 to 1,250 meg. per ml. immediately' 
immobilize the spei-matozoa, but in lower concentrations of 12.5 to 0.0125 meg. 
per ml. they immobilize the spematozoa in 21 to 27 hours. Viomy'cin in 25, 
-0 and 0.25 mg. per ml. immobilizes the spermatozoa in hours and 18 hours 
15 ininutes respectively', but in lower concentrations it does not have any' effect. 
Isonicotinic acid hy'drazide immobilizes the spermatozoa in high concentrations 
namely' 10 mg. per ml., but in therapeutic concentrations it has no effect over a 
penod of 27 hours 45 minutes. 

A single dose of penicillin, Terramy'cin, streptomycin, bacitracin, poly'my'xin 
or i lagnamy'cin injected intramuscularly' into rats in adequate therapeutic 
sea gave rise to appreciable concentrations in the testis. T\Tien multiple in- 
gh'en for 2 weeks (10 doses), 4 weeks (20 doses), and 6 weeks 
OSes), there was no significant change in the concentration of poly'my'xin 
e testis, but penicillin, Magnamy'cin, streptomycin and Terramy'cin gav'e 
i-e to a steady' increase in the concentration of the respective antibiotic. Baci- 
acm m 1,000 units per rat weigliing 200 gm. was somewhat toxic because the 
"'e^^ h tolerate more than 13 injections. With this dose in the second 

per substantial increase in the testicular concentration (0.5 units 

^ r gram). There was a cumulative effect with bacitracin in the testis because 
The'* injection of 13 doses there was still 0.5 units per gram, 

anv large doses of bacitracin were used was to find out if there was 

lo be°Vspematogenesis, because in vitro, bacitracin was reported 
.r lo spei-matozoa, and in high concentrations it induced Ivsis 

‘ spermatozoa 
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It is apparent from these findings that in bacterial and spirochetal infections 
of the testes, adequate concentrations of the antibiotics are present in testicular 
tissue to eradicate the infection. 

The most effectiA^e antibiotic on spermatogenesis is Terramycin ivhich stimu¬ 
lates the testes to produce two to three times the normal output of spermatozoa. 
PoljTOj^vin is also very effective but somewhat inferior to Terramycin. Penicillin, 
bacitracin, and INIagnamycin are fairly active in inducing spermatogenesis 
while streptomycin apparently has very little effect. 

Even though these studies ai-e on a limited scale, yet the changes are signifi¬ 
cant. Further studies are in progress on a more extensive scale concerning the 
stimulating effect of antibiotics on spermatogenesis, ovulation and menstrual 
cycle, and will be reported later on. 

SUMMARY 

In therapeutic concentrations the antibiotics ivhich are currently used in the 
treatment of diseases namely; Terramycin, Aureomjmin, penicillin, streptomycin, 
Magnamycin, polymyxin, bacitracin, neomycin and Viomycin have no effect on 
the motility of spermatozoa; the survival time in therapeutic concentrations is 
more than 27 hours 45 minutes ivith Viom 3 min and neomycin, and 47 hours 
45 minutes to 51 hours 40 minutes ivith penicillin, streptomycin, Terramycin, 
bacitracin, polymjrxin, Aui’eomycin and Magnamycin. 

Rimocidin, Thiolutin and fumagillin are toxic and the survival time in 0.0125 
meg, per ml. is about 24 hours. 

Polyin 3 rxin stimulates the motility of the spermatozoa. 

Isonicotinic acid hydrazide is non-to.xic. 

Single dose of penicillin, Terramycin, streptomycin, poiymyrxin, bacitracin or 
Magnamycin produces satisfactory therapeutic levels in the testes of rats. 

With repeated injections the concentration of the antibiotic in the testes 
definitely increases except in the case of pol 3 anyxin where significant change is 
not observed. 

Bacitracin apparently has a cumulative effect because appreciable concentia 
tion is detected in the testes a iveek folloiving the last dose. 

Terramycin, polymyxin, Magnamycin, bacitracin and penicillin have stimu¬ 
lating effect on spermatogenesis. 

Terramycin is the most active, increasing the output of spermatozoa y 
to three times. Pol 3 myxin is also very effective, while streptom3win as no 
appreciable effect on spermatogenesis. 

Acknowledgement; The authors ivish to thank Dr. Meyer M. 
ant Professor of Urology, College of Physicians & Surgeons, Colum la 
versity, ivho examined the sections of the testes. 
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THE DEVELOPMENT OF A NEW TESTICULAR PROSTHESIS 
CHARLES T. HAZZARD 

From the Sqiiicr Urological Clinic, Columbia Presbyterian Medical Center, New York, N. V. 

Absence of normal testes, whether due to developmental failure or resulting 
from operative removal, creates a definite sense of inferiority in some individuals. 
It is not in the scope of this article to consider the psjmhological aspects of this 
situation. AVe will describe the development of a testicular prosthesis, as illus¬ 
trated in the foUovdng case report, which has satisfactority compensated, cos¬ 
metically, for this anatomical deformity. 

A patient (P. H. No. 83-90-46), 29 3 ’-ears of age, was admitted to the Squier 
Urological Clinic August 17, 1946, for repair of a right scrotal hernia. The left 
testicle had been removed 18 j^ars prerdousty. At operation, August 19, 1946, 
an atrophic right testicle and indimentaiy fallopian tube, proven b}^ biops}^ were 
located in the peritoneal camty. It was suspected, preoperati\'ety, that this might 
be the case, and prompted bj’ the urgent request of the patient, we had promded 
glass marbles for insertion into the scrotum. Alarbles were selected as the least 
likely of several possible substitutes, available at that time, to produce adverse 
tissue reaction, and from our standpoint the 3 ’' worked ver 3 ' well. The patient, 
however, was not satisfied; the marbles were too small. On September 13, 1946, 
the marbles were removed, embedded in fat secured from his g 3 mecomorphous 
reasts, and re-implanted in the scrotum. The immediate result appeared to be 
perfect, but we had been too optimistic. The patient returned to us in April 
o2; the fat had been absorbed, the marbles were all that remained. The 
situation had become quite serious, ps 3 mhologicaIl 3 ', for this man. 

a pure methacr 3 date, was in use at this time for hip arthi'oplasty in 
e resbyterian Hospital, being manufactured b 3 ^ the Americal Ossacr 3 d Com- 
. • r ne compan 3 ^ agreed to produce artificial testes to our specifications based 
00 1 e average weight and size of 100 normal adult testes removed in the Squier 

Th fi ^ 

e hist prostheses thus developed were implanted in the scrotum of our 
after^^ -^Pril H, 1952. The accompanymig photograph was taken 6 months 
ae . Olid, as demonstrated, the patient has normal-appearing external 

2). He, personalty, is satisfied with the result, 
bee orchiectom 3 f for carcinoma of the prostate, these prostheses have 

iiuiica"^* immediatety, being fixed in position b 3 '' snug closure of the 

lienee nround the spheres. Primar 3 ' healing has resulted with no evi- 

in tissue reaction. Equal^' satisfactoiy results have been attained 

’i'be n f testicular neoplasm, and vith bilateral agenesis of the testes, 
of 1‘innn ™03' be stored for long periods, unharmed, in an aqueous solution 
mav \ 1 chloride which renders them sterile, and read 3 ’' for use. The 3 ^ 

e 01 ed, if preferred, but not autoclaved. 

11 °'^ publication December 24, 1952. 

Kow, Aew York 5S, X. Y. 
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Fig. 1. Frontal and lateral aspects of testicular prostheses. 



Fig. 2. Six months after insertion of testicular prostheses in scrotum. 


SUMMARY 

We present a neiv testicular prosthesis composed of ossaciyl, a pure metlia 
cr 3 date, and comparable to the normal adult testicle in size and weight, which as 
proven to be of value psychologically'' and cosmetically. We do not advocate t e 
use of the prostheses in all patients undergoing orchiectomy, but we do comnien 
them as a form of substitute therapj'' in those individuals in whom an absence o 
testes constitutes a mental barrier to normal living, within their obvious wn 
tations. 


180 Fort Washington Ave., N'ew York 82, N. Y. 
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UXLSUAL SCROTAL EXLARGEJ^IENT IX A CHILD; 

CASE REPORT 

DO\ALD D ALBERS \nd CHARLES M BIELSTEIK 

From the Departments of Lrology and Pediatiics, Oklahoma City Clinic and Tf esley Hospi 

tat Oklahoma City, Okla 

Intiasciotal enlaigements aie not uncommon in childien, but usuall}^ consist of 
hidiocele oi henna hluch less common, but noithj^ of mention, aie enlaige- 
ments clue to epiclid 3 Tnitis, oichitis, and toision of the testicle Xeoplastic diseases 
of the sciotal contents m children (1 to 15 j'eais of age) aie -veij^ uncommon 
Of the 5,500 testiculai tumois leported in the liteiatuie up to 1942, onlj’’ about 
1 in 42 occuued in males undei 15 j'cais of age ' It is generallj" agieed that most 
testiculai tumois aie malignant Xeoplastic disease of the speimatie coid is even 
less common RTiile opinion diffeis appreciabb' on tumois of the spermatic cord, 
moie recent studies" suggest that about 30 per cent of tumois of the speimatic 
cord aie malignant Although infiequent, enough malignant lesions of the scrotal 
contents ha\e been repoited in children to make the diagnosis a remote pos¬ 
sibility’ 

A cuisory renew of the liteiature reiealed onlj’ one case lepoit of benign 
cistic lesion of the cord similar to the case to be piesented ^ That was in a 36- 
}ear old white male who was found to haie a 4 cm smooth lined bemgn cj’st 
filled with biownish blood-stained fluid lyung aboie a noimal testicle and epi¬ 
didymis A lecent very’thoiough report by Fitzpatrick, et al includes no addi¬ 
tional cases ^ The raiity of the pathological diagnosis wai rants documenting 
tins case 


C\SE REPOBT 


A white boy’ 634 ymars of age was fiist seen in Alaich 1951 because of an en- 
argement of the scrotum Swelling of the right side of the sciotum had been 
noticed 3 weeks prenously’, 1 caching the size of a large orange in a few day’s 
ere was some hemorihagic discoloration of the sciotum and consideiable pain 
0 patient continued to run a low -grade fe\ ei and w as treated by’ his local 
Piysician with \anous chemotherapeutic and antibiotic agents The swelling m 
10 sciotum decieased slowly’ foi about ten day’s on bed lest and chemotherapy’ 
otiing was levealed m the history’ which could possibly’ haie contiibuted to 
th^enlaigement of the sciotum 

leftt'^ P^J®'nal examination was noncontiibutoiy’ except foi the scrotum The 
hh epididy’mis felt normal The right scrotum was tense, and a faint 

ma”* noted thiough the thin epidermis A lound, firm, nontender 

mLo diameter with two nodules on its uppei bolder could be felt The 

> not transilhiminate and felt questionably’cy’stic The laboiatoiy’work 
ember 25, 1952 

Rt ed , p 70 s ’ ^ Pediatric Lrology Philadelphia tV B Saunders Co , 1951, 

1052 R T , Orr, L M , Clanton, J B and Ha\^^ard, J C J 4 M ■X , 148: 259, 

Slrowg, On J Urol , 48: 527 , 1942 
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was essejitiall}' noncontributory. Chest x-ray and tuberculin tests were negative. 
Urinalysis U'as within noimal limits. The white count was 11,950 with a normal 
differential, aivd he had mild anemia. 

The right scrotum was exposed a few days after admission through a high 
scrotal and low inguinal incision. In view of the remote possibility of a malignant 
lesion, the cord was first isolated high and a rubber-shod clamp applied. The 
scrotal layers were heed from the large bluish mass. A testicle was found deeply 
imbedded in the upper lateral margin, and when the tunica vaginalis was opened, 
the testicle, epididymis, and inside of the tunic were entirely normal. The 4 by 
5 cm. mass was attached to the inferior medial side of the tunica vaginalis and 
had rotated and raised the testicle. The tumor was removed intact, leaving the 
testicle and epidid 5 "mis undisturbed, but removing some of the parietal tunica 
vaginalis. When cut open it appeared to be a benign cystic lesion. The nibber- 


6. y 10 111 12 



Fig. 1. Showing inner surface of opened three-cavity mass with some old blood adheient 
to wall. 


shod clamp was removed, a bottle operation performed on the testicle, an h 
wms anchored to the bottom of the scrotum. The scrotum was closed and a sma 
drain left in for 24 hours. The postoperative course was entirely uueventfu. 

The pathologist (Keller) reported on the open specimen which had undevgone 
considerable retraction (fig, 1). “This 4 by 5 cm. specimen consists 
smooth-lined C 3 "sts with no epithelial lining which are filled with old bloo . 
external surface is rough and the wall, 1 by 2 mm. tluch, consists of fibrous 
containing small capillaries, hemosiderinophages and mononuclear iirflamma oij 

This patient was re-examined 9 months following surgery, and the right 
and epididymis felt normal except for mild thickening of the tissue aioun 
epididjTOis compatible with the previous surgery. 


SUMMAHY ^ 

A case of an extratesticular and extravaginal multiloculated benign cj st o 
cord is presented. This apparently represents an unusual ^ 

explained hemorrhage in the region of the gubernaculum. Ko other s 
in a child was found in a cursory review of the literature. 
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PYELOGRAPHY IX COIMBIXATIOX WITH SIIMULTAXEOUS 
RETROPERITOXEAL PXELWIOGRAPITY 

JOHN DUFF, HERBERT R. IvEXYOX and RICHARD M. HAAIAX 
From Department of Urology, Morrisania City Hospital, A cw I ork, A . I'. 


The complexity of problems pertaining to lesions of the kidne 3 's and adrenal 
glands which the urologist is called upon to elucidate is constantl.v increasing. 
Conseqiienth' improvements in diagnostic methods resulting in more accurate 
delineations of these organs are eagerlv sought for, particularlj' if thev are simple 
and safe in appheation. The ultimate potential of pj'elographv has alreadx' been 
attained. Lrmibar arteriogi‘aph 3 ' augments the diagnostic armamentariimi but 
is not eas 3 ' to apply nor whollv free of dangerous consequences. 

Demonstration of retroperitoneal structures b 3 ' air injected directh' into the 
lumbar regions has been practiced for 30 3 -ears without achieving general ac¬ 
ceptance. Fii-st advocated b 3 - Carelli and Sordelli, as well as Rosenstein in 1925 
and later b 3 - Quinb 3 -, and Hernaman-Johnson, direct perirenal insufflation was 
used only occasionalh- until Cahill, in 1935, modified it and re^•i^•ed interest in 
the procedure, subsequenth' reporting on its use in over four hundred cases. 

Reports by Mencher, Che\-assu and Maingot, Burhans, and Roorae commented 
favorabh', but Fish and We 3 Tauch called attention to the occurrence of embolism 
'vliich was noted in about 10 per cent of cases. Ajamil, having experienced em¬ 
bolism wth paresis and other accidents, stated that the lumbar injection was 
not suitable for routine use. Mathe emphasized the possibilit 3 - of embolism. 
Fatalities have been reported when air or oil are used in tubal insufflation and 
b.vrtero5alpingograph3-. ^lodifications such as those of Wilhelm and Barquin 
relate to technical improvements in radiograph 3 " but do nothing to minimize the 
nugers of lumbar insufflation of air. 

In summar 3 -, man 3 ' experienced urologists hesitate to use this method even 
"hen adrenal disease seems probable. Its disadvantages and dangerous poten- 
la ities render it unacceptable. In fact, its emplox-ment is prohibited in some 
clinics. 


^ e addition to the actual hazards, lumbar insufflation presents certain technical 
kadxantages. The injection must be made into a small, deep^- situated space 
e size and position of which is variable. The needle must penetrate Gerota’s 
_a.cia. In obese individuals the anatomical landmarks are difflcult to identif 3 '. 
rate sense governing penetration of the needle is an inexact guide. Sepa- 
lo required on each side for while gas ndll diffuse from one side 

film percent of cases according toSengcrand Bottone), the resulting 

^ ® of little diagnostic value. Distortions of the trunk or of the perinephric 
pace enhance the possibilities of failure and accidents. 

c ia\e discarded the direct lumbar route and have adopted the method of 


D.Vl. raceting, .American Urological .Association, .Atlantic City, X. J., .lune 23, 

A'^ocntinn'’c;"^r' report read at meeting of Xortlieastern Section, .American Urological 
‘■nion, fceptember 1951.) 
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was essentially noncontributory. Chest x-ray and tuberculin tests were negatira. 
Urinalysis was within normal limits. The white count was 11,950 with a normal 
differential, and he had mild anemia. 

The right scrotum n-as e-xposed a few days after admission through a high 
scrotal and low inguinal incision. In ^dew of the remote possibilit 3 ' of a malignant 
lesion, the cord was first isolated high and a rubber-shod clamp applied. The 
scrotal layers were freed from the large bluish mass. A testicle was found deeply 
imbedded in the upper lateral margin, and when the tunica vaginalis was opened, 
the testicle, epididynnis, and inside of the tunic were entirely normal. The 4 by 
5 cm. mass was attached to the inferior medial side of the tunica vaginalis and 
had rotated and raised the testicle. TJie tumor was removed intact, leawng the 
testicle and epididymis undisturbed, but removing some of the parietal tunica 
vaginalis. When cut open it appeared to be a benign cystic lesion. The rubber- 



Fig. 1. Showing inner surface of opened three-cavity mass with some old 
to wail. 


blood adiiercnt 


shod clamp was removed, a bottle operation performed on the testicle, an J 
was anchored to the bottom of the scrotum. The scrotum was closed and ^ 
drain left in for 24 hours. The postoperative course was entirely xmevent u . 

The pathologist (Keller) reported on the open specimen which had un eigone 
considerable retraction (fig. 1). “This 4 by 5 cm. specimen consists ® 
smooth-lined cysts with no epithelial lining which are filled with old b oo . ’ 

external surface is rough and the wall, 1 by 2 mm. thick, consists of fibrous iss 
containing small capillaries, hemosiderinophages and mononuclear infiamma o 

This patient was re-examined 9 months following surgery, and the light 
and epididymis felt normal except for mild thickening of the tissue aioun 
epididymis compatible with the previous surgery. 


SUMMARY 

A case of an extratesticular and extravaginal multiloculated benign cj st o 
cord is presented. This apparently represents an unusual reaction ° 
explained hemorrhage in the region of the gubernaculum. No othei simi * 
in a child was found in a cursory review of the literature. 
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PYELOGRAPHY IX COAIBIXATIOX WITH SIAIELTAXHOrS 
EETROPEPJTOXEAL PXEOIOGRAPHY* 

JOHN DITF. HERBERT R. IFEXYOE ant RICHARD M. HYMAX 
Ffo*”. Drj?a-f'”cri; of UroTopv. 3Torn^an!o Ci(v A nr 3 orh. J\ . 3 . 

The complexiTy of problems pertaining to lesions of tbe kidneys and adrenal 
glands which the urologist is called upon to elucidate is constantly increasing, 
Consecjnently improvements in diagnostic methods resulting in more accurate 
delineations of these organs are eagerly sought for. particularly if they are simple 
and safe in apphcation. The ultimate potential of pyelography has already been 
attained. Lumbar arteriography augments the diagnostic armamentarium hut 
IS not easy to apply nor wholly free of dangerous consequences. 

Demonstration of retroperitoneal structures by air injected directly into the 
lumbar regions has been practiced for 30 years without achieving general ac¬ 
ceptance. First advocated by Carelli and SoKlelli. as well as Rosensteiu in 1925 
and later by Quinby. and Hernaman-Johnson, direct perirenal insufflation was 
used only occasionally until Cahill, iu 1935, modified it and revived interest in 
the procedure, subsequently reporting on its use in over four hundred cases. 

Pieportsby Mencher. Chevassu and Maingot, Burhans, and Roomo commented 
favorably, but Fish and Wejmuch called attention to the occurrence of embolism 
uhich was noted in about 10 per cent of cases. Ajamil. having experienced em¬ 
bolism with paresis and other accidents, stated that the lumbar injection was 
not suitable for routine use. Mathe emphasized the possibility of embolism. 
Fatahties have been reported when air or oil are used in tubal insufflation and 
hysterosalpingography. Modifications such as those of Wilhelm and Barquin 
relate to technical improvements in radiography but do nothing to minimize the 
dangers of lumbar insufflation of air. 

In summary, many experienced urologists hesitate to use this method even 
"hen adrenal disease seems probable. Its disadvantages and dangerous poten¬ 
tialities render it unacceptable. In fact, its employnaent is prohibited in some 
clinics. 

In addition to the actual hazards, lumbar insufflation presents certain technical 
disadvantages. The injection must be made into a small, deeply situated space 
the size and position of which is variable. The needle must penetrate Gerota’s 
fti'cia. In obese individuals the anatomical landmarks are difficult to identifv. 
The tactile sense governing penetration of the needle is an inexact guide. Sepa¬ 
rate injections are required on each side for while ga.= will diffuse from one side 
to the other (10 per cent of cases according toSenger and Bottone), the resulting 
films are of little diagnostic value. DLstortion.s of the trunk or of the perinephric 
space enhance the possibilities of failure and aefident.‘'. 

We have di:?carded the direct lumbar route and have adopted the method of 

upad at annual niPetinp. .\merican UroloKiral Atlantic Citv, X J .Tuiiq ‘’t 

Da Il’rcliminat-N rcitort read at mcptiiic of Norilic-i-t.-rri Section, .Vnicricati UroloHrni 
.\s«ocuition spptcrabcr 19.al ) 
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simultaneous bilateral retroperitoneal emphysema suggested by Rivas in 1950. 
Used as \ve suggest, in combination with urographic delineation of the conduct- 
ing portions of the kidney, the kidneys, adrenals as well as the peri- and para¬ 
nephric spaces are demonstrated with unusual clarity. 

The technique is based upon the fact that all siibserous spaces intercommuni¬ 
cate so that emphysema produced in any one area tends to spread to adjacent 
zones. The retrorectal space is easil 3 '- penetrated by the needle and is readily 
accessible. Since ascezit of oxygen injected at this point to the retroperitoneal 
and perinephric spaces is normally free and easy, we consider it the site of elec¬ 
tion. Our previous anatomical and surgical observations and the reports of Tobin 
and Benjamin confirm the anatomical factoi's u’hich, according to Rivas, render 
the technique feasible. The retrorectal space is avascular, consequentlj' embolism 
is improbable. It is rarely deformed or obliterated sufficientlj’^ to interfere with 
penetration of the needle. We have 3 ''et to encounter an instance in which a 
proper injection could not be accomplished. The landmark, namely the sacro¬ 
coccygeal junction on either side, is i‘eadil 3 '^ identified even in obese patients. 

Preliminary films are e.vposed and the patient then placed in the knee-chest 
position. The sacrococc 3 "geal notches are palpated after which, under sterile 
precautions, a spinal needle is introduced on either side and advanced, just 
missing the bon 3 ’- edge at the anterior aspect of the inferior border of the sacrum. 
The direction is medial, posterior and cephalad, follorving the anterior sacral 
curve. Penetration of 3-4 cm. brings the needle tip well within the retrorectal 
space. Anesthesia is unnecessaiy. 

Resistance is not encountered during the insertion of the needle. A source of 
oxygen is connected by way of a three-way stopcock to the needle and a 50 cc 
Luer S 3 '-ringe. Oxygen is safer than either air or helium. The first increment )s 
injected slowly. AVhile force is not required there is an appreciable althoug 
slight resistance as the S 3 uinge is emptied. Complete absence of resistance sug 
gests penetration into the rectal lumen. If actual force is required, the position 
of needle should be readjusted, permitting a more er^en and easier flow, h anvia 
manipulation of the syringe is most important. Mechanical deidces caiino 
transmit perception to the consciousness of the operator. i i a 

Provided the first increment enters properly, the syringe is rapidly fil c an 
emptied. In the average adult we have found 1,250 cc the optimum 
The age, size and stature of the patient provide criteria for vatying 
quantity. Larger volumes do not necessarily improve the quality of t le 
Fullness in the epigastrium or loins does not contra-indicate completion o 
injection but suggests that the gas is diffusing properly. The rate o 
has no regular relation to the quality of films and we now inject the tota ^ 
as rapidly as possible. AVhen the needle is rvithdrawn, the patient 
sitting position, flexing the trunk several times to facilitate dispeision ^ 
gas. A 14 by 17 film is exposed and, if the pneumogram is peing 

ceed immediately with a retrograde or intravenous urogram, t le 
the method of choice unless c 3 ^stoscop 3 '-is contra-indicated. ’ wcan 

films, tomograms, etc. are taken as indicated. Supplementary ai eiio 
be used if desired. 
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fetrograde nvelnirri Retrorectal oxygen insufflation is combined with 

P.'elogratn within ^' , v- S.®’' "e" distributed revealing normal perirenal outlines and 
pill position. R Botli adrenals well outlined and normal in size, shape 

kidnev. Leaf nf ° P^uneplu'itis, right. E.xcellent pneumogram of hypertrophied 

“usent on right Oas spleen are particularly well delineated. Diffusion is 

lous disease in nela-io P''®''^" extensive perinephritis secondary to long standing calcu- 
j'omhined with pvnrot^”. ureter (see arrows). C, bilateral polyc\ stic disease. Insufflation 
aled perirenal ®*’®S‘'upky- Pneumogram reveals extensive irregular and lobu- 

l?"Pr pole. Oxvppn L?® kidneys is easily evaluated. D, large cyst of left 

Retroperitoneal reveals large, spherical, veil outlined left renal contour, 

paces distorted by kyphoscoliosis. 

PPeumograplij- appears to be innocuous. There have been no 
elTcct ications. In 2 cases tlie needle penetrated the rectum without 

Pipijsema of the abdominal wall tvas observed three times, disap- 
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Thin Hin J 

Fig. 2. A, ectopic right pelvic kidney. Normal ^e/t pyelopneumogram. l,ut 

gen surrounds ectopic kidney (ai row) Gas diffuses into i etrop . ^ peri-ureteriti^ righ - 

usual fascial anatomy and structures are present. B. Pennephritis a P Qn left. 

Because of inflammatory obliteration of right perirenal ^pa^e, no ,^^gjjg.^tensivc 

complete normal pyelopneumogram. C, perinephric abscess, rig 

perinephne abscess Complete absence of o.xygen diffusion on rigl ^ perirenal space ob_ 
Excellent and reveals sharpb^dehneated adrenal gland (see army , „ 

literated following surgery Postoperative adhesions and scajnng^^ Gerota’s fascia mesM 

tion of right perirenal space. Some o.xygen, however, diffuses tg^ normal shon S 

to kidney and along psoas margin. Pneumogram on left veij stia i 
well defined conical adrenal gland (arrow). 
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pearing in a few hours. Fullness in the loins and epigastrium is common, but 
transitory. Mild substernal pressure with slight dyspnea was recorded twice 
and 2 cases of cervical and one of scrotal emphj^sema occurred. 

The age limits of over 150 patients were 4 and 73 years, with 8 patients under 
12 years, twenty were age 70 or older. The pulse and blood pressure wei’e un¬ 
affected during and for one half hour after completion of the injection. Pneumo- 
grams can be repeated after the lapse of 48 hours when necessary. The average 
time involved in completing the injection was 4 minutes, including the insertion 
of the needle. Pronounced discomfort, severe pain or syncope was not observed 
in our series. 

Clear renal and adrenal outlines are usually obtained bilaterally in normal 
individuals. Anomalous or pathological conditions which prevent diffusion of 
the gas result in incomplete or complete failure to outline these structures. 
The shadows are not alwa 3 'S uniform and, while the adrenals are ordinaiuly 
clearly shown, the lines of demarcation between them and the kidneys are some¬ 
times indistinct. Minor changes in adrenal configuration may be difficult to 
diapiose, necessitating repetition of insufflation or surgical exploration, when 
indicated, for final diagnosis. 

Failure of gaseous diffusion is significant and is attributable to congenital 
efects, adhesions resulting from inflammation or previous surgery’’ and neo¬ 
plastic invasion of pericy’stic, peri-ureteral or perinephric tissues. 

Renal ectopia, renal agenesis and similar anomalies cause coincident devia- 
hons in the retroperitoneal fascial planes. Repeated failure to demonstrate these 
structures is evidence of deformity or disease and coincides with our previous 
anatomical and surgical observations. 

Co-incident pneumography and py’elography establish the thickness of the 
renal cortex. Renal and retroperitoneal masses are more readily distinguished 
na masses arising in the liver, spleen or other intraperitoneal organs. We have 
emonstrated changes associated with solitary kidney’s, polycystic disease, soli- 
5 cy’st, retrocaval ureter, ectopic pelvic kidney’, horseshoe kidney and renal 
the^^ ris massive hydronephrosis, e.xtension of papillary tumors of 

peh is, retroperitoneal metastases from testicular neoplasm and a miscellany 
of conditions. Evidences of pathologic changes such as obliteration 

e peiinephric and paranephric spaces derived from pneumographic studies 
^ ro\ 1 e indications for the ty’pe of therapy’ chosen and the selection of the opera- 

e approach. This small series could not include examples of all renal and 
adrenal lesions. 

nil ] observed exceptionally clear outlines of the perivesical spaces in a 
Pneumograms and are now investigating its utility’ as a method of 

whether a vesical neoplasm has infiltrated bey’ond the adventitia 
nie bladder. 

summ.\ry 

retroperitoneal pneumography’ by the retrorectal 
>s a safe and informative diagnostic procedure. The concurrent use of both 
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procedures enhances the diagnostic possibilities to an extent that is unobtainable 
Avhen either method is used alone and at a separate time. 

An appreciation of the commonly encountered variants has been fairly well 
established. Criteria for the more accurate diagnosis of certain renal, adrenal 
and retroperitoneal lesions are now available. The method is particularly ap¬ 
plicable to the differential diagnosis of retroperitoneal tumors. More complete 
exploitation of this method requires further correlation of the radiographic with 
surgical and post-mortem observations. 

Its inherent diagnostic possibilities encourage the belief that it will prove in¬ 
creasingly valuable with continued use. 

7Jf5 Fifth Ave., A^ew York, A^. Y. 
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THE DORSAL CYSTOGRAAI OR “SQUAT SHOT”; A TECHXIQUE FOR 
ROENTGEXOGRAPHY OF POSTERIOR BLADDER 
AXD PELTTC LHETERS 

WILLLUI H. BOYCE, J.YMES A. HARRIS a.vd SANa'EL A. VEST 
From the Department of Urology, Unirersity of Virginia Hospital, Charlottesville, Va. 

Tte x-i-ay delineation of the dovsal (posteviov) area of the bladder, 

the region adjacent to the trigonimi, and the retrovesical portions of the ureters 
is not always obtainable by the standard technique of anteroposterior, oblique 
and lateral positions. The densitj' of the pehde bones, the saemm, the femur, 
and the acetabulum occasionally makes adequate x-ray exposures difficult or 
impossible. Ureteral reflu.x, bladder diverticula, and other pathologic lesions 
maj- be completely obscured by these bony prominences or by the overhung 
shadow of the c^-stogram. 

The following technique for x-ray exposure of the bladder was proven a valu¬ 
able “scout" film for cystography and has demonstrated pathologic changes 
which would not be visualized by any of the other methods. The patient’s posi¬ 
tion for this x-ray exposure was fii'st described by Chassard and Lapine' as a 
method for obtaining measurements of the female pehis, and more recently bj' 
Raap- as a method for roentgenography of the rectum and pelvic colon. The 
folloning variations in the Chassard-Lapine technique have proven applicable 
to any tj-pg of cystoscopic table and x-ray tube commonh' used in nrologic 
practice. 


The bladder is filled with contrast solution (250 cc of 15 per cent anahHical 
^de sodium iodide) in the usual manner. The cassette containmg the x-ray 
, IT inches) is placed cross-wise in the Bucky tray and the patient 

cn asked to sit upright on the cj’Stoscopic table and dangle his legs o-\’er the 
=* instructed to grasp his ankles and to lean as far forward as possible 

-*^1 at he literally sits over the film (fig. 1). The x-ray tube is adjusted directly 
^'er the center of the pehis and a dorsal-caudal exposure made. Since the dis- 
fo ^ nsually fixed at 30 inches for the average cv'stoscopic table, we have 
^an an exposure of 200 Tla. at 85 KIT for 1 to 2 seconds to be adequate for 
of in ^x-my tubes in which less milhamperage is desirable a distance 

par e.xposure of 100 Via. at 80 IDT for 5 seconds will give com- 

i' olr ^ exposed film is developed and if any pathologic deformity 

’-cmed, the routine anteroposterior, oblique, and lateral exposures may then 
ffidicated. By tilting the table until the patient is semi-erect, a v-oid- 
obtained as the final exposure. 

thee / P^dent in this “squatting” position the central ray passes through 
er of the bom* pehis along the posterior margin of the trigonum ve.'^icae. 

imblic.'ition Xovember 4, 1952. 

-'Raa(, r„HJPine: J. radiol. et clectrol , 7; 113-124, 1923, 

’ ’ South. Med. J., ii: 95-9S, 1951. 
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The dome of the bladder is tilted fonvard and the posterior surface of the bladder 
and retzovesical ureters exposed. This position thus exposes those portions of 
the bladder which are most often subject to pathologic changes of the type 
demonstrable by cystography. Only the anterior bladder wall and the anterior 
vesical neck are partially obscured, areas which are rarely the sites of either 
diverticula or tumors. 



Fig. 1. Position for “squat sliot,” Fundus of bJadder is tilted forward and central ray 
passes parallel to posterior margin of trigonum. 


Table 1. Coinpaiison of routine* and squat cystogiams in 33 patients 


C^STOCRAPHIC PEFORinXY 

j ROUTINE 

SQWT 

Not Shown 

Incompletely 

Shown 

Shon n 
Equally 
As Well 

Shown 

Better 

Shoun in 

All Cases 

Diverticula, 19 cases 

5 

12 

2 

0 

19 

Ureteral reflux, S cases 

2 

I 

1 3 

2 

S 

Tumor, 6 cases 

3 

1 

2 

0 

0 

Total 1 

10 

14 

7 

2 

33 


* Routine cystograms include anteroposterior, obliques, and lateral films. 


RESULTS 

This technique has been applied to 65 patients in addition to those e.xposur^ 
routinely used in cy'^stography. Twenty-two of these had normal bladdeis^^^ 
had generalized pathologic changes such as cellules, atonic dilatatioib e 
and 33 had specific pathologic changes such as diverticula, ureteral 
tumor. In this group of 43 patients vdth generalized or specific pathologic co 
ditions of the bladder, we found that the dorsal cj^stogram gave unmis a 'a^^ 
evidence of the pathologic change in 100 per cent. The pathologic c 
demonstrated by the dorsal cyi-stogram and not by any one of the anteiopos c 
lateral, or oblique exposures in 10 of the 33 patients with specific pa i 
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deformities of the bladder. It was our impression that these supplemental antero¬ 
posterior, lateral, and oblique films did not give an}"" information of clinical value 
in addition to that obtained from the dorsal cystogram m 9-1 per cent of these 
33 patients (table 1). The remaining 6 per cent were 2 indmduals nith uretero- 
renal reflux of unusual degree. 

Figure 2, A demonstrates the rdsualization of a large diverticulum arising 
from the posterior wall and two smaller diveidicula arising from either lateral 



Fig. 2. Three diverticula of bladder, A, squat shot. One large posterior diverticulum 
and two small lateral diverticula are clearly demonstrated. B, anteroposterior yieiv (yoid- 
' j.™® Pntient A. Diverticula are incompletely demonstrated. C, right oblique view. 
"*'6® “ixnfdculum is illustrated but relationship to bladder cannot be accuratelj’ demon¬ 
strated. Diverticula were less well demonstrated on left oblique and lateral films. 



St|uat° protrusion of prostatic adenoma vith two bladder diverticula. A, 

Twn I t^ung defect caused by protrusion of median lobe of prostate into bladder, 

el earn r , 'T^i'nttla are present on right bladder wall Kote clear delineation of “neck” 
sinrlpfr -' anteroposterior view. Same patient as A. There is suggestion of 

Divert'right.Intravesical adenoma not demonstrated. C, right oblique view, 
adennm'^*' obscured by cystogram and adenoma not demonstrated. Neither intravesic.al 
na nor diverticula were demonstrated on left oblique or lateral films. 


' fts shown b 3 " the dorsal exposure. This is compared with the in¬ 

complete visualization of these diverticula as shown b 3 ’' the routine anteropos- 
onor (fig. 2, B) and right oblique (fig. 2, C) x-ra 3 ' exposures. These films were 
^ 0 in as lapid succession as the patient could be positioned on the table. 
'pnc3, A illustrates the intravesical protrusion of a prostatic adenoma with 
0 arge vesical diverticula b 3 ' the dorsal technique as compared with the antero- 
oblique (fig. 3, C) exposures. A different t 3 'pe of intra- 
int(benign papilloma) arising from a pedicle just mesial to the right 
mmural ureter is illustrated b 3 ' the “squat shot” (fig. 4, A) as compared with 
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Fig. 4. Intravesical tumor (papilloma), J, squat shot. Note accurate localization of 
tumor (filling defect) in region of right intramural ureter. B, anteroposterior view. Tumor 
is obscured by volume of contrast material between anterior and posterior bladder walls. 
C, view. Same patient as A. Overlying bony prominences and tissue density' result in poor 
contrast between cystograni and surrounding structures. Tumor was ver}' poorly shown 
on right oblique and not at all on left oblique films. 





Fig. 5. Bilateral ureteral reflu.y in patient with sacral meningom 3 'elocele. A, squat shot. 
Bilateral ureteral refluy demonstrates partial reduplication of right ureter. Involuntar. 
voiding resulted in c.vstogram of small size. B, Anteroposterior view. S.ame patient as a. 
Ureteral reflu\ not demonstrated, possibly because intravesical pressure in supine posi 
is less than in “squat” position. Thus latent reflux' ma\' be demonstrated by squat an 
bj' other .x-raj' positions. 


J- 




Fig. 6. Left ureteral reflu.x in patient with phi'siologicalh' incomp gf left ureter 
cervical cord. A, squat shot. Xote reflu.x (arrow) into retrovesical .i-gf gg A- Ure- 

(X-raj' opaque catheter is in urethra ) B, anteroposterior view, bam vlater.i! 
teral reflux obscured bj’ ci'stograni. Reflux was not demonstrated on i 
films. 

rfi A and lateral (ng- 

the incomplete x’isualization on the anteroposterior (ng- a, ) 

4, C) exposures. , n voung adult 


Neurogenic reflu.x of the coutiast material into the ureters 


of a 3 'oung adult 
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Fig. 7. Reflux into residual ureteral stump following left nephrectomy and partial 
ureterectomy. A, squat shot. Position of extravesical contrast material is unmistakably 
within region of left ureteral stump. B, anteroposterior \devr. Same patient as A. Ureteral 
reflux is obscured by cystogram. C, right oblique x’ien. Same patient as A. Xote impos- 
sihilitx of accurately localizing extravesical contrast material in relation to trigone or 
ureter. Reflux was not demonstrated on left oblique or lateral films 







extriiisii- " ’•'tLa-abdominal tumor (fibromyomas of uterus) A, squat shot. Xote 

(X-ra\ uuusing filling defect of right side and displacement of bladder to left. 

•1. I'x'fnnt within the left ureter ) B, anteroposterior x-iew Same patient as 

f’ and B ' "'S defect of bladder not so well shown as .1 
region of 'ntrapelvic tumor (sarcoma) C, squat shot Xote filling defect in 

''ladderwall bladder wall and trigone with slight “ballooning” of right posterior 

"ustrated !>■ ti ^"^F^Pu^'crior x'iew Same patient as C. Deformity show n in C is not dem- 
attiologic change was not demonstrated on oblique or lateral films. 


e "ith congenital meningomyelocele is demonstrated in figure 5, A, as 
routine anteroposterior film (fig. 5, B). This illustrates the 
niKa curx-atuie of the retrox-esical nreteis and demonstrates how 5 to S 
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cm. of the ureter maj’- be obscured b 3 ’- the bladder shadmv on an anteroposterior 
cystogram. Ureteral reflux not demonstrated in the supine position may be 
accentuated b}'' the “squat” position, as in this case, possibly because of in¬ 
creased intrapelvic and inti'avesical pressure. Such reflux vas not demonstrated 
in an}'' of the 22 normal patients. The occult ureteral reflux that ma}' occur in 
neurogenic dj'sfunction is illustrated in figure 6,4. This patient had a compression 
fracture of the fourth cervical vertebra with resultant quadraplegia 2 3 'ears 
prior to the time this C3^stogram was made. Recover}'^ had been sufficient to 
permit ambulation on crutches but there was a residual neurogenic d 3 'sfunction 
of the bladder. 

Mechanical reflux into the remaining stump of the ureter following nephrec¬ 
tomy and partial ureterectom}' is illustrated b}' figure 7, A. This was not demon¬ 
strated on the anteroposterior (fig. 7, B) and lateral cystograms and was in¬ 
completely visualized on the oblique C3'stogi-am (fig. 7, C). 

Extravesical tumors which impinge upon the bladder wall are demonstrated 
b}' figure 8. Figure 8, A illustrates the distortion of the cystogram by an abdomi¬ 
nal tumor (multiple adenoleiom 3 '^ofibromas of the uterus). Figure 8, C demon¬ 
strates the distortion of the posterior portion of the bladder b}’’ a large pelvic 
tumor (sarcoma). 


SUaiJIARY AND CONCLUSIONS 

Thirt 3 ''-three of 65 patients subjected to c 3 'Stography were found to have 
ureteral reflux, diverticula, or tumor involving the bladder. These pathologic 
changes were unmistakabl}' demonsti’ated b}'’ the single “squat shot” in 100 
per cent of the 33 cases, as compared ivith onl}’’ 66 per cent demonstration o 
these changes b}’’ an}' one of the anteroposterior, oblique, or lateral viens. 
Furthermore, the information obtained from these latter “routine vievs vas 
considered to be of additional clinical value in only 2 of the 33 patients, bot o 
whom had ureterorenal reflux. 

It is concluded that the dorsal C3'Stogram (“squat shot”) ma}' be ije as a 
single “screening” film for suspected pathologic deformit}' of the blad ei, 
eliminating the large number of films required for c3'stograph3' b}' con^ en lona 
methods. 

Boimnan Gray School of Bledicine of Wake Forest College, Wtnsion-Salem, 

(IF. H. B.) 
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CIRCULATORY COLLAPSE FOLLOWING C0:MBINED USE OF 
RAYOPAIvE AND AIR FOR UTIETHROCY'STOGRAPHA^ 


KENNETH A. EORBES akd JUSTIN J. COBDONNIER 

From the Urological Service, Veterans Administration Hospital, Jefferson Barracks, Mo. and 
the Department of Surgery, IVashington University School of Medicine, St. Louis, Mo. 


Since tlie introduction of Raj'opake (formerly called Visco-Rajmpake) for 
h.vsterosalpingographj’’ in 1941, and later for urethrography, a number of favor¬ 
able reports*'® on its clinical appheation have reached the literature. This con¬ 
trast medium has been shown to be of superior quality from a radiographic 
standpoint and to date there have been no published reports of serious un¬ 
toward reactions following its use. In his preluninar 3 ’' report, Rubin’ summa¬ 
rized the toxic properties of this radiographic medium as investigated bj' Kop- 
paim and his associates. The findings were corroboi-ated b\- his own experimental 
work. Lespinasse’s® investigations were in accord with those of Koppan 3 ’'’s and 
Rubin’s. However, he warned against its use in the central nervous S 3 'stem. 
Richards® proclaimed Ra 3 'opake to be “the safest and most efBcient urethro- 
graphic contrast medium 3 -et produced.” In a recent paper on C 3 - sto- urethrq g- 
raphy Boone® apparently found Ra3’op a5e~fo~6e~a~sati sfactor3^~contrast sub- 
staTTce smee there was n o mention of un usual re^tio nsYb the medii mu 
The injeetTon of air into the bladder, as a contrast medium for C 3 'stograph 3 ’ or 
to facilitate C 3 'stoscop 3 ' and surgical procedures, has been condemned because 
of the possibility of air embolism. iMathe'® emphasized this danger in a compre¬ 
hensive article in 1929. He included in his report several instances of air em¬ 
bolism occurring durmg urethi-oscop 3 ' when air was used to dilate the urethra. 
In 1933, Flocks” suggested the combined use of an air C 3 'stogram and an opaque 
urethrogram foFitiigi^Trf-the lowermrin aiA- tractw 

permission of the Chief Medical Director, Dh-ision of Medicine and 
’ 01 the I eterans Administration who assumes no responsibility for the opinions 
expressed by the authors. 

Accepted for publication December 5,1952. 

soluble rtscous contrast medium for hvsterographv: Preliminarv 

Sinai Hosp., 7:479, 1941. - = i - 

211 clinical evaluation of hysterography. J. !Mt. Sinai Hosp., 10: 


T H-X'rterosalpingographv, a routine aid in gxTiecologieal diagnosis. Am. 

• , w G}-nec., 48: ISO, 1944. 

ren■ E-‘- The use of a new contrast medium (t'isco-Ravopake) in the female 
g mtiye tract. J. Qbst. & G>-nec., 49; 25-3. 1945. 

Univ Irothrograms of the male urethra. Quart. Bull., Northwestern 

.pj'k School, 19: 29S, 1945. > 

genol ° s'g. 3 ^' medium for evsto-urethrography. Am. J. Roent- 

^ - .t-- ond Robins. S. A.: The use of a new viscous water-miscible contrast 
’ Sn d -J- Lrol., 58: 1S2, 1947. 

’ Bonnp A'l'm rf ' '®®U'Rn 3 'opake in cysto-urethrography. J. Urol., 53: 1S5. 1947. 
Mad/' r n* ^ysto-urethrofframs before prostatectomv. J. Urol.» 67: 35$, 1952. 

48* 4’'>0 embolus due to inflation of bladder with air- Surg., Gynec. A: 

11 pi « * •‘*'*-'4- 

19^. roentgen visualization of the posterior urethra. J. Urol., 30: 711. 


075 




976 


KnNiVETH A. FORBES AND JUSTIN J. CORDONNIEE 


Plj'-ams,’- ill discussing Flocks’ paper, called attention to the possibility of air 
embolism with the use of this method. 


The purpose of this paper is to report a nearly fatal shock-like state irhicli 
followed the instillation of Rayopake into the urethra while the bladder con- 



Fig. 1 




tNO VltW 

. bladder 

—’ 

--— 

lateral view ___ 


Fig. 2 


CASE REPORT ^ 

A 60 year old white man was referred to the urological 
suprapubic pain and pyuria believed to be due to ^ exami- 

There were no obstructive urinary symptoms. The finding oi P ‘ 
nation were within normal limits. On routine catheterization oi 
a partial obstruction was encountered in the anterior urethra. sely 

Urethroscopy revealed a membranous structure which ex to 

across the floor of the anterior urethra approximately two cen ^ 

the external urethral sphincter. The membrane appeared ° ‘ ^ 

meters in thickness, one centimeter long and formed a buna i 

12 Hyams, J. A • Ibid. 
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dinded into two parts by a vertical membi-anous fold extending from the trans¬ 
verse septum to the floor of the urethra (figs. 1 and 2). There was slight encroach¬ 
ment on the prostatic urethra by the left lateral lobe of the prostate. 

Cystoscopy revealed a chronically inflamed bladder with a fungating mass on 
the left posterolateral wall. Cystoscopic biops\' of the mass was done later on 
two occasions and both specimens showed chronic mflammation on histopatho¬ 
logic examination. 

Because of the unusual natm'e of the membranous structure in the anterior 
urethra, urethrograms were made in a manner similar to the method of Flocks, 
using Rayopake. Appi'oximateh' 150 cc air was gentl 3 ' injected through a cathe¬ 
ter into the bladder with a sruinge. After removal of the catheter, 30 cc Rav’o- 
pake was instilled into the urethra and exposures made in the anteroposterior 
and right oblique positions during the installation. It should be mentioned at 
this point that Flocks introduces air into the bladder just to the point of fullness 
and withdraws 30 cc after the pneiunocv'stogram exposure has been made, and 
before the contrast medium has been injected. This is presumabh' a precaution 
against air embolism. 


-•Ifter the two films had been exposed and while the Raj'opake was draining 
from the urethra, the patient complained of urethral burning and dizziness and 
his face and neck were noted to be flushed. This was followed by coughing and 
e.xjKctoration. A period of apnea of 30 seconds’ duration then occurred after 
"hich irregular, labored respirations were noted. Cj’anosis rapidh' appeared. 
The patient’s head was lowered, he was given positive-pressm’e oxygen from an 
anesthesia machine and an intravenous injection of 240 mg. of aminophjdline 
on the presumption that bronchospasm was present. During the injection a gen¬ 
eralized clonic convulsion occurred which subsided after 30 seconds and was 
0 owed bv hjperirritabihtj' for approximateh’ five minutes. This responded 
^■a 13 to 90 mg. sodium am 3 'tal intravenoush'. The blood pressure and pulse 
1 ' ™ '^obtainable. The patient was then given 1 cc of 1:1000 epinephrine and 
mg. of ephedrine intramuscularh- while a hter of 10 per cent glucose in water 
the ^ intravenous infusion imtil plasma could be prepared. .After 

10 T.50 cc plasma, and 10 mg. neos 3 -nephrine dissolved in the 

per cent glucose solution, the blood pressure was obtained at 90 svstohc, GO 
U pulse at 12S per minute. The patient's color and vital .signs 

105 ' 'mproved and he was returned to his ward with a blood pre.ssure of 

mi^ TO dia.stolic. a pulse of 90 per minute and respirations of 28 per 

The*^ ■ ^ shock for approximateh" 1 hour. 

I)^-fore supportive therapt' on the ward for an additional G hours 

mted ■ signs stabilized. During this period he vomited twice and defe- 

I'emmT'urinarA- output was low for the ne.xt 24 hours but 
invrilun*^^™^- several dat's he was lethargic and coniu.^d. had 

'""i defecation and complained of impaired vi.rion. The.'^e 
t-erebral h3-po.xia graduallv cleared witliin 2 weeks. .Skin tests for 
c„..„ i.ntv were penormed with Ravopake, Diodra.'t and .•'kiodan. Vll 
ca.i a neeutive response. 
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COMMENT 


It is impossible to state with certainty the exact cause of this patient’s severe 
reaction since only clinical findings are available for evaluation. Two possible 
explanations are, of course, anaphjdactoid reaction to the iodine-containing 
Rajmpake or air embolism from the air-containing bladder. A combination of the 
two phenomena, while theoreticall 3 ’' possible, would seem unlikely. An}' attempt 
to analyze the factors in this case for the purpose of ascribing the patient’s 
symptoms and signs to one or the other possibiUty would be purely conjectural. 

The principal agent responsible for allergic reactions to urographic media is 
usually considered to be the organic iodine compound.'^ Rayopake is described 
as a viscous, aqueous solution containing 50 per cent diethanolamine salt of 
2,4-dioxo-3-iodo-6-methyl-tetrahydro-pyridine-N-acetic acid and 4.8 per cent 
polyvinyl alcohol, ivith 0.01 per cent benzalkonium chloride as preservative. 
The iodine content is approximately 15 per cent (weight/volume). It is claimed 
by the manufacturer to be rapidl}' absorbed from the urethra. Despite this 
ability for rapid absorption, no serious reactions definitely attributable to Ra}’ 0 - 
pake harm been reported. 

The fact that the patient gave no personal or family history of allergic dis¬ 
eases and had tolerated intravenous Diodrast used for excretory urography two 
weeks earlier is of interest. Allergic phenomena are still incompletely under¬ 
stood, however, and, although some authorities do not believe that true ana- 
ph 5 daxis exists in man, it is entirely possible that the first organic iodine solution 
(Diodrast) acted as the sensitizing dose and the second (Rayopake) as the pro- 
vocatii'e dose. It is to be noted that no Rayopake can be seen entering the pelvic 
veins (figs. 1 and 2), indicating that any absorption which might have occurred 
to produce a reaction, was, indeed, small in quantity. Skin tests are usual!}' 
negative in the drug-sensitive indmdual regardless of whether the allergy is o 
the hereditary or acquired form.''* 

The severe vasomotor collapse, the smooth muscle stimulation ma^este } 
bronchospasm and increased gastro-intestinal activity, the generalized clonic 
compulsions and loss of anal and urethral sphincter control e.xhibited by the pa 
tient have been described in reports on experimental anaphylaxis'” an 
stances of drug reactions in humans.'^ Urticarial manifestations may be a -cn 


in a given case.'^’r ■ 1 fea- 
A peiTisal of the literature on air embolism will reveal that the chmca 
tures of this form of embolism in some cases closely resemble those seen in 
phylactoid reactions. A shock-like state is described with loss of 
trol, vomiting, compulsions, ipisual disturbances and mental lethargy, 
depending upon the amount and distribution of the air within the car loi a 

Pendergrass, E. P., Chamberlin, G. W., Godfrey,,E. W. and Burdick, E-D^: A suncj 
of deaths and unfavorable sequelae following the administration ot contra 
Roentgenol., 48: 741, 1942. „ j j ici^l nn 16lA®^' 

» Traub, S. J.: Clinical Allergy. lYew York: Paul B. Hoeber._2nd 146 :1314 

15 Everett, R.: Anaphylactic reactions from local use of penicillin. J- 

1951. . T 1 At A 142- 562,1950. 

‘6 Burleson, R. J.: Anaphylactoid shock due to penicillin. J.A.iu.a., ^ • 
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lur system. It is apparent, llion, tliat wlirn a diagnostic ])roi'C(l\in‘ is utilized 
which canics tlic risk, liowcvcr remote', of either of lliese reactions, it will l)e 
(lifliciilt, it not iinpossihle, to arrive at a correct diaijnosis on the basis of tin* 
clinical hndings alone. 

The memhranous strnetnre deseril>ed in the aiile'rior iindhra was interj)reted 
!i.s a coimenital malformation since the patient gave' no history of urethral dis¬ 
ease or inslniinentation in the past. It olTered no olestnietion to thi' flow of 
urine hut interfered with the retrograde pa.ssage of urethral instrumi'iits and tli(> 
retrograde flow of Rayopake. ’Tin' inenuised pres-nre reepiired to o\'ereome the 
ohstruetion is helieved to have lu'cn a hietor in preeii)ilating the ivaetion in this 
individual either hy increasing tin' absorption rate* of tin* iodine compound or by 
forcing air into tin' veins of the inflammatory mass fvesicdsigmoidal fistula') in 
the hladdcr. 

f'inee the exact cause of the shock in tliis patient cannot Ix' determined tind in 
view of the factors outlined in the foregoing paragraidis, it would seem wise to 
uhandon the introduction of air into the un'thra or bladder for any jnirjiose and 
to exercise caution when injecting an iodine compound into the urethra in the 
piAvence of an obstructive lesion. 


SfMMAUV 

A severe .shock-like reaction following the eoinbini'd use of Ibnyojtakc and .air 
or tirethrocystography in a llO year old man is descrilx'd. The ])atient, who 
Et>ne no history of previous alh'rgie diseases, was tmdergoing a urologie exami- 
iiAtion for suspected vi'siccisigmoidal fistula. During the examination a congeni¬ 
tal anterior urethral membraiK' was found and demonstrated by urethrograms. 

'0 exact cause of the reaction could not be determined after recovery of the 

pa lent. It is .s|)eculated, however, that the increased ]ire.ssure n'lpiired to over- 

o<nie the obstruction oUered by the membrane was a factor in provoking it 

lei increasing the absorption rate of the iodine-containing Rayojwke re- 

^ "If, in an anaphylactoid reaction or by forcing air into the veins of the 

'iretln-^''^'^'”*''^* **’ f'mliolisin. The injection of air into the 

iotP '**' for any reason is not recommended and the injection of an 

(.c, through an obstructed urethra should be done witli 

caution. 
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COMMENT 


It is inipossible to state with certainty the exact cause of this patient’s severe 
reaction since only clinical findings are available for evaluation. Two possible 
explanations are, of course, anaphylactoid reaction to the iodine-containing 
Rayopake or air embolism from the air-containing bladder. A combination of the 
two phenomena, while theoretically possible, would seem unlikely. Any attempt 
to analyze the factors in this case for the purpose of ascribing the patient’s 
symptoms and signs to one or the other possibility would be purely conjectural. 

The principal agent responsible for allergic reactions to urograpbic media is 
usually considered to be the organic iodine compound.'* Itayopake is described 
as a viscous, aqueous solution containing 50 per cent diethanolamine salt of 
2,4-dioxo-3-iodo-6-methyl-tetrahydro-pyridine-]Sl-acetic acid and 4.8 per cent 
polyvinyl alcohol, with 0.01 per cent benzalkonium chloride as preservative. 
The iodine content is approximate!}'' 15 per cent (weight/volume). It is claimed 
by the manufacturer to be rapidly absorbed from the urethra. Despite this 
ability for rapid absorption, no serious reactions definitely attributable to Eayo- 
pake have been reported. 

The fact that the patient gave no personal or family history of allergic dis¬ 
eases and had tolerated intra^mnous Diodrast used for excretory urography two 
U'eeks earlier is of interest. Allergic phenomena are still incompletely under¬ 
stood, however, and, although some authorities do not believe that true ana¬ 
phylaxis exists in man, it is entirely possible that the first organic iodine solution 
(Diodrast) acted as the sensitizing dose and the second (Rayopake) as the pro¬ 
vocative dose. It is to be noted that no Rayopake can be seen entering the pelvic 
veins (figs. 1 and 2), indicating that any absorption Avhich might have occurred 
to produce a reaction, was, indeed, small in quantity. Skin tests are usuall} 
negative in the drug-sensitive indiv'-idual regardless of whether the allergy is of 
the hereditary or acquired form.'^ 

The severe vasomotor collapse, the smooth muscle stimulation manifested y 
bronchospasm and increased gastro-intestinal activity, the generalized cloiiic 
conr'ulsions and loss of anal and urethral sphincter control e.xhibited by the pa 
tient have been described in reports on experimental anaphylaxis’* and m m 
stances of drug reactions in humans.'* Urticarial manifestations may be a sen 


in a given case.'*’.-if. 

A perusal of the literature on air embolism will rer'cal that the climca 
tures of this form of embolism in some cases closely resemble those seen m ana^ 
phylactoid reactions. A shock-like state is described -with loss of 
trol, vomiting, conr'ulsions, visual disturbances and mental lethargy, 
depending upon the amount and distribution of the air within the car lor a 

Pendergrass, E. P., Chamberlin, G. W., Godfre 3 ', E. tV. and Am. J- 

of deaths and unfavorable sequelae following the administration of con 

Roentgenol., 48: 741, 1942. ,„ , o a IQII no. 16b 1®^’, 

Traub, S. J.: Clinical Allerg}'. New York: Paul B. Hoeber, 2 nd en., ]314, 

33 Everett, R.: Anapli}dactic reactions from local use of pemciinn. . • ■ i 

33 Burleson, R. J.: Anaphylactoid shock due to penicillin. J.A.M.A., 142. 56-, 
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ri'>^ni a;ui yic’.c!' at the .-anie time tirethrDsmiTi' of tlie .-ame (jiiality as tliat 
ebtaiucsi from vi'iut: the t'ld tcehtiiqtie ot iiiKTtititt the hulh syrimie directly 
into the tin'thm. 

TKCHNIQfK 

A Ciinaiaizham pent' elamji i' loo^i-ly njiplic<l I'ehiiid the •tlaii" penis. 1 he 
p;ni= i= then cm.'peil with th? left hand, and tip to lo ec of 20 per cent .'tki(Klaii 
I'.dnwiy nijei’twl into tlie meatii' of the iirethni hy a hiilh .'yriime until re^i>tanec 
iM’.otcd. With tlie tip of the luill) .-yrinite .'till held firmly in tlu- meatus in order 
to prevetit leakaiie. the Ctmnincham (-lamp i' elo'esi. The bact i' then atttiehed 



Fin 2. MatoriaU i!f'cO'' ir>- fur s.ifo. simple technique 

‘O (he Cunningham clamp by meatis of a lioo.k. and is hung over the edge of 
-e cj itoieopy table with the penis in transverse position, as described previously 

- U' lA. E. C.).‘ ■ Picture^ are then taken in the supine and oblique 

positions (fig. p. 

^ Tlie Item' needed are: 1) .A bag of lead shot weighing approximately 375 gm.: 

n 1- inch length of fle.xible stainless steel tvire; S'* a copper nnre hook and) 
^ Cunningham damp. The materials are readily available and the only expense 
the Cunningham clamp ifig. 2). 


SOtMARY 

An ine.xpensive method of pen'oraiing urethrograms is presented which com- 
tnfe excellent pictorial results with full .safetv for the technician from anv 
Kposure TO x-rays. 
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A SAFE, simple METHOD OF PERFOBMINO mETHROORAMS 

COMARR and LAMBERT DODENHOEF 

an, 

at Los Angeles ' of California 

come even more^important forthem^ ^™logy and has be- 

tend to develop quite L Im, f^"anagement of paraplegic patients 
acrotal junction >■ the peno- 

Uietiuogiaphy lias become of necessity a diagnostic pro¬ 




bag l^sisp^X^Tovef edgVof transverse plane. Lead shot 


cedure m ith such patients which is carried out on admission and regularly spaced 
check-up examinations. 

The onl 3 dran back of urethrographj'^ is the danger from roentgen overe.vpo- 
suie u ® fee nician. In order to reduce this hazard we tried the Brodny 
c amp, et, aside from the fact that we were not too successful with that tech¬ 
nique, It still kept the technician in the room within the range of x-rays. Tiie 
lollowmg method, created by our chief-technician (L. D.), eliminates the danger 
0 exposuie to x-iays for the technician by'^ screening him completelj' from the 

So. pathology in paraplegic patients. Paper delivered before the 

= Oom^rr ^ ’ Riverside, Cahf. on January 20, 1051. . , , 

J Urol 66' 355-361^ Pathological changes in urethra of paraplegic patieats. 

1 ^^’lBrodny, M. L.: A new instrument for urethrography in the male. J. Urol., 46 : 351-352, 
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OSl 


loom and yiolds a( tlio .s'lim* lime urollirofjrmn.s of tlio sanio (iimlity as llial 
olitaincd from using lli(> old ti'cliniiim* of iiiscrliiig tlu' l)ull) syringe dircelly 
into the uretlira. 


TKciiNiqi'i; 

A Cnnningliam penis clamp is loosely ap|)lied heliiiul the glans ijenis. "flic 
penis is then grasjied with th; h'ft hand, and up to lo ee of 20 jn'r cent Skiodan 
isslowly injected into the meatus of the urethra hy a bull) syringe until resistance 
is noted. With the tip of the bulb .syringe .still held (irmly in the meatus in order 
to prevent leakage, the Cunningham clamp is elo.sed. 'I'ln' bag is then attacdied 



1'K!.2. Mntciiiils iiccc.ssiiiy for safe, simple lcehni(|ue 

the'*''^ ^'"’’’"’Sham edamp by means of a hook, and is hung over the edge of 
'cejstoscopy table with the penis in transver.se position, as described previously 

33 one of us (A. E. C.).''- Pictures are tlien taken in the .supine and oblique 
positions (fig. ]), 

23 '^needed are: 1) A bag of lead .shot weighing approximately^ 375 gm.; 
p 2 inch length of flexible stainless steel wire; 3) a copper wire hook and) 

is clamp. The materiaks are readily available and the only" expense 

uie Cunningham clamp (fig. 2). 


SUMM.MIY 

bine ® method of ])erforming urethrograms is presented which com- 

o^'oellent pictorial results with full safety for the technician from any 
exposure to x-rays. 
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15. S., M. It. (iolili'it, jl. '.mth. 
.\CTH. r;uU-.itio!i v\>titis iroatt'd liy, Till 
-Vdrcaal. adri'iiali'ctomy for syn¬ 

drome. 1'-.* 

adrenaleetoiiiv for proslalic l•aIl<•('r, IIX', 
•JT5 

adreiialeetoiuy patient, metaliolie .sttnlics 
on, G.)T 

adrenalectomy, pre- and postoperative 
rare, V.57 

cortex, lienipn and nialij;nant androjreiiie 
Uyperfnnctiou. eortisone ver.sns sur¬ 
gery, ;! i:i 

visualization Uy pyelograldiy eonddned 
witli 

relroperitone.'d pneuniogra|div. 

m 

-\ee, cfTect upon chttainine syntliesis and 
glutamine amide cxeliaiige <if r;il liver, 
kidney and testis, tV>7 

-kll>en-, D. D. ami Uielstein. M. fniisual 
.'crotal enlargement in si eUild. tiGl 
•kivin, .Mercer, .see K. .\. Slotkin, jl. jiuth. 
-Amlirose, S. S. .Ir. ‘■.Vdenomtitoid” tumor of 
tunica vagin.ali.s, no 

•American Board of L'rologv, Ine., founding, 

sor 

-AmericanCystoscoix'Milkers. Inc., Couneill 
filiform coupling. 127 

Shiuv instrument to elevate operative 
field and iransilluminale ti.ssues in 
vesicovaginal fistula, 91 
- mcrican Urological .Xssoci.ation. Chicago 
iranch society, ofTiccrs and executive 
committee, 0S3 

Detroit branch society, oflieers and execii- 
ttve committee, 9S.3 
executive committee, 9S2 
Kansas City branch society, oflieeis and 
executive committee, 983 
>d-Atlantic Section, oflieers and exccu- 
•tve committee, 9S2 

- en England Section, officers and cxecu- 
iive committee, 9S2 

" Section, officers and executive 
eontmittee, 9S2 

- Orth Centra! Section, officers and exceu- 

uve committee, 983 

Central Section, program, aunvial 
meeting, 557 

theastern Section, officers and exccu- 
”ve committee, 9S2 


Norlheaslerii Seelion, program, aiimial 
meeting, .Vili 

I’hiladelphia hratieh society, officers and 
executive eomiiiil lee, 98.3 
I’iltsliurgh hraiieli society, idlieers and 
I'xeeiilive eoinmillee, 9S3 
Hoeky Mountain liraiieh society, oflieers 
and executive eoniniittee. 983 
South Central Seetinii. oflieers and execu¬ 
tive eoinmil lee, tKi 

Soniheasterii Section, oflieers and execu¬ 
tive committee, ‘.'''2 

St. l.onis tiraiieh society, officers and 
executive eommitlee. 98! 

We.xtern Seelion, officers and executive 
eoinmil lee, 9S-3 

.Viulersoii, .1. H., I.ee, .1. .1., Ilaneoek. U. .-V. 
and Black, S. U. Hemangioma of kidney 
jielvis, SCitt 

.\ndrogen, effect on prostntie growth, -177 

.\neslhesia, local, male urethra, 021 
local, xyloeaiiie, 7)52 

.\ngel Idanos. M., see ('. 1’. Mntlie, jt. 
atil h. 

.\ngiograpliy. lo. 110, 

.Vnlihioties. see akso atireomycin, stre])to- 
myeiii, etc. 

effect on siicrmator.oa, 300 
efTeel on spermatozoa, spermatogenesis 
and their coiieciiiralion in lestictdar 
ti.ssues. 947 

-Antihistamines, reaction to urographic 
agents with and without, 538 

•Aortography, 520 

•Aortography and angiography, injector for, 
119 

Armamenlarium, Bunge ureteral meatomo, 
508 

Bunts urinal for cases of incontinence, 555 
Couneill filiform coupling, 127 
Hinman, Jr. injector for aortography and 
angiography, 119 

Johnson stone extractor for ureteral cal¬ 
culi, 373 

Rowe meatotoniy electrode, 125 
Shaw instrument to elevate operative 
field and transilluminate tissues in 
vesicovaginal fistula, 91 
AVilets urethral-ureteral splint, S05 

Armstrong, AAU A. and Greene, L. F. Uric 
acid calculi with particular reference to 
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(l(■l('l'Hlilm(i()ll^^ of iii'ii; (icirl coiilotil of 
blood, r>l!> 

Arnold, M. W, iind isiiylor, W. M, Doublo 
iindlirn; (jimi’ roport, 7'H) 
Ai'l('i'ioKnii)liy, .'fl.S, :t.'i2 
AHliIntni, Jy, h.,n(‘i' W. Iliiinry, jl, inilh. 
Aili'coinyciii, cffccf on Hpornnilozon, IfOl! 
o/fcfd on Mponinitozon, Hporni.'iloKoncHiH 
Mtid llicir I'oni'onir/ilion in l(>nticiil/ir 
IlMHlll'H, i)l7 

Aimliii, (icor^c, dr., hoc licnlcr I’ni'Hlcy, jl, 

Aulo-i'in.'iMi'nlnlion, OI.S 

IbicilriK’in, on'orl on Hpci'iinilozon, dOO 
I'd'ccl on Hprnnido/.oii, Hpc'rnnilot't'ncHiH 
iind llu'ii' l•on(’('nlr/l(ion in loHlioiiliir 
liHHlICH, 017 

Hnlior, Hoj'or /ind JlnOVr, ./olio, llrf'lnrnl 
clortrotnyoKr/ipby, 87'1 
Jiiilo'i', lioKor, (lov/in, Diincnn, JlnlTor, 
.Joint niid (J)tHon, .fiinn'K, I’liyHiolony of 
nri'b'ro-inloHliinil niniKlonionin; Jl. In- 
liiliilory cnV'ol of <'or(inon(' on Htricinrc 
fnrnnifion, M 

Unkci'i W. .J. JJilnlortil (idrcnnlorloniy for 
(■iircinonni of proHbdo Kittnd, prc- 
liininiiry report, 275 

Jhil<c<r, W, ,1. iitid (tnif, I'!. (J, 'J’nitiocH of 
nreler, dOO 

Jbiljer, W. (ind iiiieiilelterry, N. J. J?np' 
Itiretl iiilrnreind iinenryHin, 2(1 
IJ.'trd, C. l{. Jilt'., IJnniH iirinnl, tiftT) 

WileiN nrellirnl-iireler.'il wplinl, .S(W 
Utu'clni'e, JJruno, .Jr., nee S. A. VohI , j(. ;in(Ji. 
IbirneN, If. W, UeHiilIn of pidliiilive treid- 
inenl of enriy eiiri'inonni of pi'twlide,'I.S!) 
Ii(irf(nJti, I'’,, J’l'i'dir.'i, A, .'ind Jiiiy, Jj. ,Siir(!;i- 
enl (eelinititie fornlrcHH iiioonlinence in 
wonien; Modi/ieation of Millin’ti (eeJi- 
iiitine, 15! 

D.-iy, Ii.,Hee !’’. JJartiiiJn, jl, nndi. 
lieiiiner, J’. !{., Hi'e (i. M. NorJIeel, .Jr., jl. 
nnl Jl. 

Jb'KfCi li. C iSesInplieiliiM reninn: f’liHo of It 
fiinelioiiint!; kidiieyri nmi urelei'M in tnltdl 
fennile, (fSO 

JieiJin, L, M fJeniliil Holf innliliilionH l)v 
nienliil pnlienlH, fll.S 

JJennoll, W. 11. Miilneoi)liiki)i. of nriiniry 
(ntcl, report of d eiiHeH, ,S 1 
Jleriiril, Ij. N and Uryne, .J. J'i. l’ria))iHin due 
(o ninianal inelaalaHiH from blinliler 
eareinonia, eaae reporl, 201 


Uernnin, iM. IJ, and Copeland, IJerlieil, 
l''illh)^ defer!a in iirelero/'ram c/itiml 
liy varieoae nreler,'d vein, JOS 
Herman, iM. JJ,, are JlerlirrI Jtrendler, jl, 
anili. 

JJernian, Al, II,, are Fiwl l.rrnian, jl, iiiilli, 
JJerry, ,J, J;,, are F, iM. .Jarolw, jl, aiilli, 
JJerry, W. IJ., are ,f. y\, 'J’aylor, Jl. aiilii. 
Heal, .1. W., aee 11, A. (i.'iiley, jl. aiilli. 
Hela-napliliiylainine, eareinoneiiir elTerl on 
normal ami Mulwliliiled iaolaled aii'iaoitl 
loop liladder of ilona, !)J.| 

JJieJalein, C.M,,aee I), I), Albera, Jl. aiilli. 
HiKclotv, II. ,1., referenre lo edilorial con- 
lainioK valnahlo eoniniriitnry on Itia 
eoiilribnlion lo lillto(ri(y,5!ir) 

Hiopay, perineal, implanlalion of proslalir 
ejineer al aile of, l)d7 
HJarJc, S. It,, aee ,J. H. Aiideraon, jl. inilti- 
Hlailder, arlirieitil, eitrrino^eiiir elb'i't i>f 
beta-naplitiiylmnine on, Dll 
ealenli, lilliolapavy, 5!)l 
eonlraolnre, 005 
roniraeinre of nerk, .SSI 
eoniraeinre, Inberrnloiia, enlarKomriil 
IliroiiKli ileoryaloplaHly, (lOD 
cyHliliH, in/eratitial, .SOO 
ryalilia, Irealetl by AC’i'll, 721 
eyalilia, InJierridona, (100 
eyalilia, InltereidonH, Hiiblolnl i',VHlrrl>»"y 
for, 20" 

eyalerloiny, 020 
eyalerloin.v, partial, 212 
eyalerloiny, aiiblolal, for piim>"0i' 
ryalilia, 207 
eyalograpliy. Dll!) 

rvalograpliy, tJelayed, 5S,S’, 720 _ 

eyaloKrapliy for evalimlion of m?r 
neoplaama, 2dl 
eleelromyoKram, 1105 

enleroryaloplaaly, (100 

eniireaia, .SOJ .. 

liaiula, veaieovaginal, anprapnlac ie)).n , 


/I 

oeyatoliiiialy, 000 
nry, war, 007 

■onlineiire, apparaliia for, (>■>'> 
.onlineiire dnr lo alwirr of nini.t , 

i|)lnnrler, 2(W 

eralilial iwalilia in rlnldren, .S.l 
lolapav.V, 591 
larojilalda, 81 
■K, congenital (•onlraoHnr, ■ 

U, obalnu'liona in rlnlilreiP ■ 
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I •Mii'-ioiibri'in i. 

t‘'\!;ro\th' c.'ua r, c\'toctn!u\ ‘im! 

I 'T. il n -i'! tiii-i f(ir, (' 0.1 
r T croi\!! ciriiiKUiu mot to 

ivi- Jill 

rr 1 CToith' i iriiiioini. iiou -tirtrii il -ip- 
l'"o 24J 

I s:roi;liv i in itiosii i. rovirn of llM 
c 4ii4 

! • iTini i! ilii it toil of 'i.-i , 2i! 

t *1 cniitln, letoni\ om 1 . 7.V1 

1 n itro'ti.- 11'i"i\o I'll I’troi o iirii! itioti 

■'itli liiiiiiii'i Ilf \,'iM 1 i\.i for pri'\iii 
liii'i O' p'llniii'i r\ I nilinli'iii 
ri'\ '"ontl,... ojn'r.itiom, »ii' .iKo iirotor 
imtc’'ii mil ^*111 il all i*'tiinuoi''. 1*1 iil 

li'- c\-•I'ltii'iu , ^I'nnii'in il ri‘'iitii>ii 

1 cniiiK- o]" muon-, JKi 
r'u CTiivih- p ipil! ir\ tumor- ooii-rrs i 
ti'.c -urc''r\. •J'tT 

1 'V crn.xtli- - inHill 1 217. 472 " 

Ii"i !^■ol^t^l-, - irioni i liotrMiiili'- *i^l 
t ''n' 1 at.ii -uli-tmiti'il i-ol itnl -iiniionl 
Itnip c ircitioiioiiic I'fToot of lift I 
njii'itlnl 1111111“ oil. 011 
|uml\-i- CiT, 

piraliM- line to icrtoliml mot ista-i- of 
ji-o-'iiic cirnnoiii 1 , 720 
P’raUti-. kuiiic\ toniplu'.nttonc, 'JUI 
carahsi-. ]ili\aioloc\. 7-4 
roraUM5.-icp.li iiourotonu fur, ■2'iO 
P’rJ_\M-.5p„nl ront foction for. 22:5 
l'arah>i5. tr.iii-urcdiril rc-eotioii for. 015 
Pm^lo!o^, 74 
f-’iliatioii c\^tltl5. 724 
rofiu\. \C'ico-uretcral. 210 


^ennenial rc-cctioii. 242, 020 
-irc-- incoiiiiiicnce iii fcnnle. -ur^ical 
tpciinique. 454 

tuberculo-ij, 000 

B1(Kk 1. unc and deteniiiiiatioti5 m piueiits 
mthmic acid calculi. 545 

^ ^*r"0" -u'd Bullt^. 

Interstitial cell li\ pcrpl.asia or 
■•’deiioma. 700 

okne Present status of surpcal pio- 

^ urc:7 for urctero-entenc auasitoiuosis. 
0^1 


pubis treated b> cortisone 
p- occurrence in human penis. 749 
Botce.H- H.Coiey.E L.Vest.S A 
rencli. C. R. Conelation of elec 
®'ographic records nith iicurog 
>5 Unction of human bladder, 005 
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Ho\oo, IV 11 . H-irri-. J V niiil \'fs|. S A. 
Oor-il r\-toar.iiii or "-nu it rliot." 
Tt'rhiinpie for ro“iiti:i'iiocr.tpli\ of po-- 
tc nor Id nidi r iiiul p“l\ ir ureu'r>. 'H'u 
Ibiiil. H 1. . 5CC IV IV Scott, jt iiutli 
Hr iilli'i. Diinl. -to IIorlH'rt Hruiiillcr. jt 

.iiitli 

Hr.inoh -ocii'tii'-, -1 e .Vmi-ric in I'roloinc.il 

.\"OCI it loll 

Hri'iidli'r. Hi-rbi'r!. Kriicin’r. 1' (I . l.erni iti. 
Philip. H.iri>i r. .1 t; M . Hi.iiilec. 
niMil. Hi rut in. M 11 . Ili-rtrlH-rg. 1 
D . 1 uriii in I'n il .mil He in. \ L 
Spin il rout -I I non iii in'itiiu’nl of nii- 
\.nil I'll p iraidi'uic Id iddcr 2A' 
Hrunkou, (■ n lUalu ilioii of -iro of bl nl 
ill r neopl i-ni-. 2 44 

Hriiiio. Ccnl - 11 'S itiiiiel Silborp. Jt nuth 
Hn no .1 1 -n'1. N Ihr.iril.jt aiitli 

Huni:i'. U ft l)cli\i'd cs-tocraiu- lu chil 
ilrt'ti 72'* 

Huui:o. U I! Vea uri'ior.il nie.itoiiu’for it-c 
aitli n'-('ctO'Co]H' .V V 
Hunt- R f Pr.u'tic il-ipp ii.itu-for urtii.'rN 

nil ITltllU'UCl'. 551 

Hunt- R f -00 K 1, Hlutuioii.jt nuth 
Hunt- R C -I'u .1 H la.uio jt aiith 
Hum- C N Drew .1 E niiil Do in. \ L 
I ruUTopc'h 1 C ob-ttuction with Inilro- 
ncpliro-i- Troitmcnt b\ p\cloplast\ iii 
■2'> ca-c-, "-40 

Hurii- Ellen Clinical diasnio-i« of tumors 
of ulull renal p ircnclu ni i, 0 
Butler. \\ W S III, Gr.nhaek. J T, 
R,ni-om. C I. and Scott.W IV Mcta- 
bolie stuilie- on bilateral ailivtialeetoni\ 
p itient, t'i.57 

Cahill, t; F Medical education and training 
in uroloux, S17 

Calouli. see \anous organs and uniiarc 
tr.iet 

Campbell, E \V and Gi-lason. G J Benign 
mcsotheli.il tumors of bladder, reidcn of 
literature and report of c.ise of 
leiom\onia, 755 

C.inipbell. J H . see E C St 5Iartin. jt. 
autU 

Campbell. J S . see B G Clarke, jt. auth. 
C.incer. see also \auous organs and regions, 
new growths 

clinical and laboratorj, leceiit develop¬ 
ments in chemotheiapy. Slo 
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research, development in chemotherapy, 
813 

research, effect of age upon glutamine 
synthesis and glutamine amide ex¬ 
change of rat liver, kidney and testis, 
627 

Carcinoma, see various organs and regions, 
new growths 

Cardiovascular system, circulatory collapse 
following combined use of Rayopake 
and air for urethrocystography, 975 
Carpenter, H. M., see C. M. Norfleet, Jr., 
jt. autli. 

Cason, James, see Roger Baker, jt. auth. 
Catheter splint, technique for replacement 
following accidental or premature re¬ 
moval, 121 

Cecil, A. B. Leiomyosarcoma of bladder, 
report of case, 257 

Cecil, A. B. Renal h5'poplasia with ureter 
opening into vagina, 835 
Chemotherapy, laboi-atory and clinical 
cancer developments, 813 
Chute, Richard, Leard, S. E. and Osgood, 
Rudolf. Primary retroperitoneal tera¬ 
toma, 520 

Cibert, Jean. Bladder enlargement through 
ileocystoplasty, 600 

Clarke, B. G., Leadbetter, IV. F. and Camp¬ 
bell, J. S. Lnplantation of cancer of 
prostate in site of perineal biopsy, 937 
Comarr, A. E. and Dodenhoff, Lambert. 
Safe, simple method of performing 
urethrograms, 980 

Cook, W. C., see C. F. Rusche, jt. auth. 
Copeland, Herbert, see iSl. H. Berman, jt. 
auth. 

Cordonnier, J. J., see K. A. Forbes, jt. auth. 
Corey, E. L., see W. H. Boyce, jt. auth. 
Cortisone, benign and malignant androgenic 
hyperfunction treated b,v, 313 
inhibitory effect on stricture formation 
in utero-intestinal anastomosis, 58 
osteitis pubis treated by, 910 
Councill, W. A. H. Jr. New filiform coupling, 
127 

Creevy, C. D. Some observations upon ab¬ 
sorption after ureterosigmoidostomy, 
196 

Culp, D. A. Testicular neoplasms: An analj'- 
sis of 113 cases, 282 

Cushing’s syndrome, adrenalectomy for, 129 
Cyst, see various organs and regions 
Cystoscopy, local urethral anesthesia, 621 


Dahlen, G. A., M. see L. Rosenberg, jt. auth. 

Davis, H. S., see Lester Persky, jt. auth. 

Dean, A. L. Surgical treatment of tumors of 
genito-urinary organs, 216 

Dean, A. L., see Herbert Brendler, jt. auth. 

Dean, A. L., see C. N. Burns, jt. auth. 

Dockert}', M. B., see R. H. Hempstead, jt. 
auth. 

Dodenhoff, Lambert, see A. E. Comarr, jt. 
auth. 

Dog, attempt to minimize kidney infection 
following uretero-intestinal anastomo¬ 
sis by attaching ureters to segment of 
ileum transplanted to rectum, 126 
autogenous vein grafts and venous valves 
in ureteral surgery,131 
carcinogenic effect of beta-naphtlndamine 
on normal and substituted isolated sig¬ 
moid loop bladder, 911 
histopathological study of renal tubular 
reaction following intravenous infusion 
of homologous hemoglobin solutions, 
665 

Donovan bodies in epididymis, 776 

Dorsey, J. W. Anastomosis of vas deferens to 
correct post vasectomy steriliti’, 515 

Drew, J. E., see C. N. Burns, jt. auth. 

Duff, John, Kenyon, H. R. and Hyman, 
R. M. P_velogrnphy in combination with 
simultaneous retroperitoneal pneumog¬ 
raphy, 963 


Eglitis, J. A. Occurrence of bone tissue in 
human penis, 719 

Electrocoagulation of infiltrating h a er 
tumors combined with ligation o vena 
cava for prevention of pulmonai) 
embolism 156 

Electrode for ureteral meatotomy, 12o 
Electrolyte imbalance, 117, 569, 5S1 
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bronchial fistula, 26 
Perineum, fascia, 503 
Perirenal air insufflation, 312 
Peritoneum, graft, applied at site of uretero- 
intestinal anastomosis, 419 
Perskj', Lester and Austin, George, Jr. 

ACTH in radiation C 3 ’stitis, 724 
Perskj’, Lester and Davis, H. S. Xylocaine 
as topical anesthetic in urology, 552 
Pituitary dj'sfunction, adrenalectomy for, 
129 


Pneumographj', 963 
PoJymy.\in, effect on spermatozoa, 306 
effect on spermatozoa, spermatogenesis 
and their concentration in testicular 
tissues, 947 

Potampa, P. B. hlultiple papillary urethral 
tumors secondary to renal pelvic tu¬ 


mors, 512 

Poutasse, E. F. and Higgins, C. C. Surgery 
of adrenal gland for Cushing’s syn¬ 
drome, 129 

Priestley, J. T., see R. H. Hempstead, jt. 
auth. 


Prince, C. L., see P. L. Scardino, jt. auth. 
Prostate, growth, effect of castration, 
testicular hormones, hypophysis and 
liver on, 477 
infarct, 930 

new growths, adenocarcinoma with mucus 

cells, 267 

new growths, carcinoma, adrenalectomy 

for, 100, 275 

new growths, carcinoma, estrogen therapy 
preliminarj’ to radical perineal prosfa o 
seminal vesiculectomy, 499 
new growths, carcinoma implantabon m 
site of perineal needle biopsy, 937 
new grow’ths, carcinoma, isotopes for, 
new growths, carcinoma, palliative trea 

ment, results, 489 , 

new growths, carcinoma, verle . 

metastasis producing paralysis,^' 
new growths, leiomyosarcoma, 26/ 
new gi-owths, malignant lymphoma, 
new growths, operations, 246 
prostatectomy, radical 

hminary use of estrogen therapj,^^^^^^ 

prostatectomy, suprapubic, ost P 

following, 940 i oi-lrture 

transurethral resection, urethra 

following, painless dilatation, 626 
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enops, crozrapby, 509 


^.r*nrczii_* cprcpliyy S74 

injirv in gyrKolo^c Eurgery, 51 

5 63< 

"sa'.o'.cziT, electrode ior, 125 

r=T7 grorncH, csrcinona, met-srtstic. 1S7 
rrs- grovtbs. csrcinoras, crircary, 191, 

r -0 

r£- E-crsrths. Ijrapaanriona, 410 
psri-ZTKeral c;-Ht , 32 
?eri-:nc:erirl£ plerdca, 35 
ce-irrplErtcdoa into bo“el foliorring 
cntaneons -crgterostomy ior diempnon 
ci nreteroaEmoidortomy, 415 

strrctnre fcrmation rafter urerero-intes- 
tiarl anartomoEis, 53 
“^^^^^^psitonecJ Epprocch, 353 
t^snjplsns to iled segment an?.stomo;ed 

cceteriiis plnstica, S3 
Ccteroeele. 150 

^^terogmm nlling defect csnsed by 
“irirose cretersl rein, ICS 
^-^^^bitesrinal snastomoss, 531 
'^'•^^fnteffdnsl cnsstomoss, absorp- 
bcn c: minary cMorides after, 195 
'^^cerero-intertinsl annsromo^, attempt 
»o mmimire -ddney infection by at- 
mcmng ureters in dogs to segment oi 

'tretero-intestinal anastomosis, cisrap- 

*-OZ2 Cl £iI2CSlOZ2JO'^S ^6- 

implantation of ttreters into bo—el, 415 
•-■itero-intestinai anastomosis, indica- 

^^-^t^co-mtestinal anastomosis, leakage 
^d ream, free peritoneal graft, 419 

clog. 55 ^ o-^.- ?b- 

iii^ero-intestinal anastomon=,pby:sology 
cd bypercidoremic acidosis foUotTing. 
599 

^s.ero-intestinal anastomosis, stndf of 
cycronynamics of tr3t>er tirinarT tract 
fo2otring, 447 

nceteropelTic obstmction, S40, S45 

. £O.T£nC^^SIlt Ot CTct^r ^TT 

t-edcomreterai pedicle graft, 375 
*—-^erostomy tarongh pedicle dan. 210 


tireteroTeno-Tireterestomy, 434 
varicose vein cause of filling defect in 
tireterogram, ICS 
Ilretbra, absence, congenital, 203 
anestbesia, local, 624 
catheter splint, 895 
double, 743, 745 
iujuiy, 7S9 

ne— grotrths, multiple papillag tumors 
secondary to renal pelvic tumors, 512 
stricture follotring transurethral pros¬ 
tatic resection, pmnles dilatation, 625 
urethritis, cnect of nitrofurazone on. 927 
urethrogram, safe method of r>eriorming, 
959 

Urinary chlorides, absorption after uretero- 
intestinal anastomosis, 195 
Urinary tract calculi, attempted disintegra¬ 
tion by ultrasonic vibrations, 704 
calculi, nonopaque, 857 
infections, erect of doses of sulfa- 

dimetine in cases of impaired Hdney 
function, 543 

infections treated by fumdantin, 113 
malacoplaida. S4 

upper, hydrodynamics foUoTring uretero- 
intestinal anastomosis, 447 
Urine, enuresi^ S34 
extravasation, 7£9 
incontinence, apparatus for, 555 
incontinence due to absence of urinary 
sphincter, 293 
suppression, 559, 559 
Urogenital tract, see also urinary tract 
infections treated by furadantin, 113 
injury, 7B9 

Urography, see also angiography, aortogra¬ 
phy, electromyography, perirenal air 
insuSation, etc. 
cystography, 959 
cystography, delayed, 5S, 729 
cystography for evaluation of rize of 
neonlasms, 234 

excreto—, reactron to agents tdth and 
uithoat antihistamines, 553 
excreto—, -vith ingh concentration 
Uroion,332 
radiation hazard, 335 
retrograde pyelography combined trith 
retroperitoneal pneumography by retro¬ 
rectal route, 953 

ureterogram filling defects caused bv 
varicose ureteral vein, 165 
urethrocystography by combined Ravo- 
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Sections, American Urological Association; 

see American Urological Association, 
Semen, effect of antibiotics on spermatozoa, 
306, 947 

Seneca, Harry and Idea, Diane. Effect of 
antibiotics on human spermatozoa, 306 
Seneca, Harry and Ides, Diane. Eflfect of 
antibiotics on spermatozoa, spermato¬ 
genesis and their concentration in testic¬ 
ular tissues, 947 

Sewell, George, see Geza Schinagel, jt. auth. 
Shaw, E. C. Vaginal transillumination in 
suprapubic repair of vesicovaginal fis¬ 
tula, 91 

Silagy, J. M. Precocious puberty, 296 
Silberg, Samuel, Bruno, Cyril, Keesal, 
Solomon and hlicelli, Silvio. Pre¬ 
liminary report on lowering of pro¬ 
thrombin by Gantrisin, 796 
Slotkin, E. A. and Mercer, Alvin. Case of 
epispadias with double urethra, 743 
Smith, G. G. Three unusual cases of pros¬ 
tatic malignancy: adenocarcinoma with 
mucus cells; malignant lymphoma; 
leiomyosarcoma, 267 

Smith, P. G. R^sumd of e.'cperience in mak¬ 
ing of 1500 renal angiograms, 328 
Solomon, Cyril, see Max Levi, jt. auth. 
Spillane, R. J., see C. S. Mirabile, jt. auth. 
Spinal root section in treatment of bladder 
paralysis, 223, 230 

St. Martin, E. C., Trichel, B. E., Campbell, 
J. H. and Locke, C. M., Ureteral in¬ 
juries is gynecologic surgery, 51 
Stewart, C. M. Delayed cystograms, 588 
Streptomycin, effect on spermatozoa, sper¬ 
matogenesis and their concentration in 
testicular tissues, 947 
Stricture, see various organs and regions 
Sturdevant, C. E., see H. P. McDonald, jt. 
auth. 

Sterility, anastomosis of vas, 515 
Sulfadimetine, effect of small doses in cases 
of impaired kidney function, 548 
Sullivan, J. J. and Hartrvig, C. H. Use of 
estrogen therapy preliminary to radical 
perineal prostatoseminal vesiculectomy 
in carcinoma of prostate, 499 


Talbot, H. S., Paul, D. P. and Read, G. R. 
Late renal complications of paraplegia: 
III. Treatment of vesico-ureteral reflux 
by skin ureterostomy through a pedicle 
flap, 216 


Taylor, J. A. and Berry, W. H. Congenital 
absence of urinary sphincter with 
operative cure, 203 

Taylor, J. M., Russo, P. E. and Jacobson, 
M. E. Neuroblastoma in case of horse¬ 
shoe kidney, 864 

Terramycin, effect on spermatozoa, 306 
effect on spermatozoa, spermatogenesis 
and their concentration in testicular 
tissues, 947 

Testis, castration, effect on prostatic 
growth, 477 

concentration of antibiotics in tissues, 947 
injury, mutilation by mental patient, 648 
injury, war, 637 
new growths, adenoma, 759 
new growths, analysis of 113 cases, 282 
new growths, interstitial cell tumor, 759 
new growths, operations, 246 
new growths, tuniea vaginalis, 768 
new growths, tunica vaginalis, adenoma¬ 
toid tumor, 110 

prosthesis made of ossacryl, 959 
rat’s, effect of age upon glutamine syn¬ 
thesis and glutamine amide exchange, 
627 

Thiolutin, effect on spermatozoa, 306 
effect on spermatozoa, spermatogenesis 
and their concentration in testicular 
tissues, 947 

Trichel, B. E., see E. C. St. Martin, jt. 

auth. . , 

Tsai, Chungkung, see L. W. Riba, jt. au 
Tuberculosis, see various organs and regions 
Tumors, see various organs and regions, new 
growths 


lltmann, Regina, see Milton Marmell, jt. 

auth. . f 

ntrasonics, attempted disintegratio 

calculi by, 704 , ., 

Jpchurch, W. E., see H. P. McDonald, J ■ 

freter, autogenous vein grafts and venous 
valves in dogs, 434 
calculi, complications ansing r 
urethral manipulation, 708 
calculi, extraction by looped carter- 
calculi, facilitation of passage and extra 
tion, 373 

catheter splint, 805 _ replace- 

cniint. technique for rep 


ment, 121 

cyst, peri-ureteral, 32 
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ectopia, 164, S3o 

ectopia, virography, 969 

electromyography, 874 

injury in gynecolo^c surgerj’, 51 

injury, war, 637 

meatome, 568 

meatotomy, electrode for, 125 
megalo-ureter, 171 
multiple functioning organs, 6S6 
new growths, carcinoma, metastatic, 1S7 
new growths, carcinoma, primaiw, 191, 
390 

new growths, lymphangioma, 410 
peri-ureteral cyst, 32 
peri-ureteritis plastica, 3S 
re-implantation into bowel following 
cutaneous ureterostomy for disruption 
of ureterosigmoidostomy, 415 
stricture, 376 

stricture formation after uretero-intes- 
tinal anastomosis, 58 
transperitoneal approach, 386 
transplants to ileal segment anastomosed 
to rectum, 426 
ureteritis plastica, 38 
ureterocele, ISO 

ureterogram filling defect caused by 
varicose ureteral vein, 168 
uretero-intestinal anastomosis, 581 
uretero-intestinal anastomosis, absorp¬ 
tion of urinarj- chlorides after, 196 
uretero-intestinal anastomosis, attempt 
to imnimize kidney infection by at¬ 
taching ureters in dogs to segment of 
deum transplanted to rectum, 426 
Uretero-intestinal anastomosis, disrup- 
rion of anastomosis necessitating re- 
uuplantatiou of ureters into bowel, 415 
Uretero-intestinal anastomosis, indica¬ 
tions, 68 

'^®^®*^°'*utestinal anastomosis, leakage 
und refiux, free peritoneal graft, 419 
Uretero-intestinal anastomosis, phvsi- 
u'ogy, 58 ■ 

anastomosis, physiology 
hyperchloremic acidosis following, 

*^^^°'^utestinal anastomosis, studv of 
y odynamics of upper urinary tract 
loUowing, 447 

Weteropelric obstruction, 840, 846 
® neoplasty, advancement of ureter by 
pedicle graft ,376 
erostomy through pedicle flap, 216 


ureteroveno-ureterostomy, 434 
varicose vein cause of filling defect in 
ureterogram, 168 
Urethra, absence, congenital, 203 
anesthesia, local, 624 
catheter splint, 805 
double, 743, 746 
injury, 789 

new growths, multiple papillarj- tumors 
secondary to renal pelvic tumors, 512 
stricture following transurethral pros¬ 
tatic resection, painless dilatation, 626 
urethritis, effect of nitrofurazone on, 927 
urethrogram, safe method of performing, 
980 

Urinary chlorides, absorption after uretero- 
intestinal anastomosis, 196 
Urinary tract calculi, attempted disintegra¬ 
tion by ultrasonic vibrations, 704 
calculi, nonopaque, 857 
infections, effect of small doses of sulfa- 
dimetine in cases of impaired kidne 3 ' 
function, 54S 

infections treated by furadantin, 113 
malacoplakia, 84 

upper, hydrodjTiamics following uretero- 
intestinal anastomosis, 447 
Urine, enuresis, 894 
extravasation, 789 
incontinence, apparatus for, 555 
incontinence due to absence of urinary 
sphincter, 203 
suppression, 559, 559 
Urogenital tract, see also urinary tract 
infections treated bj’ furadantin, 113 
injury, 789 

Urography, see also anpography, aortogra¬ 
phy, electromyography, perirenal air 
insufBation, etc. 
cj'Stographj', 969 
cystographj', delayed, 588, 729 
cystography for evaluation of sire of 
neoplasms, 234 

excretory, reaction to agents with and 
without antihistamines, 538 
excretory, with high concentration 
Urokon, 332 
radiation hazard, 338 
retrograde pyelographj- combined with 
retroperitoneal pneumographj' bv retro¬ 
rectal route, 953 

ureterogram filling defects caused by 
varicose ureteral vein, 168 
urethrocj-stography by combined Rayo- 
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pake and air, circulatory collapse 
following, 975 

urethrogram, safe method of performing, 
980 

urinary tract calculi, 857 
Urokon, experiences with high concentration 
solution for pyelography, 332 
Urology, American Board of, founding, 807 
education and training in, 807 
female, bladder, stress incontinence, 
surgical technique, 454 
female, kidney hemangioma, 869 
female, kidney hypoplasia with ureter 
opening into vagina, 835 
female, kidneys and ureters, six function¬ 
ing, 686 

female, ureteral injuries in gynecologic 
surgery, 51 

female, urethritis treated by nitro- 
furazone, 926 

female, vesicovaginal fistula, suprapubic 
repair, 91 

pediatric, bladder, delayed cystograms,729 
pediatric, bladder, interstitial cystitis, 
890 

pediatric, bladder neck contracture, 884 
pediatric, bladder neck obstructions, 94 
pediatric, bladder, sarcoma botryoides, 
900 

pediatric, kidney cyst, 840 
pediatric, kidney, horseshoe, 864 
pediatric, kidney, hypernephroma, 152 
pediatric, kidney, hypoplasia with ureter 
opening into vagina, 835 
pediatric, kidney tumor, Wilms’s, 694 
pediatric, retroperitoneal lipoma, 159 
pediatric, scrotal enlargement, 961 
pediatric, ureteral calculus extraction by 
looped catheter, 716 
pediatric, ureter, megalo-, 171 
war, 637 

war, enuresis, 894 

Vagina, fistula, vesicovaginal, suprapubic 
repair, 91 

ureter opening into, 835 


Vas deferens, anastomosis, 515 

Vest, S. A. and Barelare, Bruno, Jr. Per- 
ureteritis plastic: A report of 4 cases, 38 

Vest, S. A., see W. H. Boyce, jt. auth. 

Victor, Irving, see F. E. B. Foley, jt. auth. 

Viomycin, effect on spermatozoa, 306 
effect on spermatozoa, spermatogenesis 
and their concentration in testicular 
tissues, 947 

Waller, J. I. and Hellwig, C. A. Cancer of 
tunica vaginalis: Review of literature 
and report of 1 case, 768 

Walter, R. C. and Goodwin, W. E. Aortogra¬ 
phy and retroperitoneal oxygen in 
urologic diagnosis: Comparison of 
translumbar and percutaneous femoral 
methods of aortography, 526 

Weintraub, Solomon, see Milton Marmell, 
jt. auth. 

Wesson, M. B. What are Buck’s and Colies’ 
fasciae? 503 

Wharton, L. R., Jr. Perinephric abscess 
with perinephrobronchial fistula: Case 

report, 26 

Wilets, A. J. New urethral-ureteral splint, 
805 

Wishard, W. N., Jr. Primary carcinoma of 
ureter, 191 . 

Wolf, A. V. Some new perspectives in renal 

physiology, 1 . t 

Womack, R. K., see C. M. Pasqmer, Jr., js- 
auth. 

Wyrens, R. G. Calyceal diverticula or pye- 
logenic cysts, 358 

Xylocaine, local anesthesia, 552 

Youngblood, V. H. Nitrofurazone in treat¬ 
ment of nonspecific urethritis in worn , 
926 

Zisk, H. J. Polyarteritis nodosa of kidney, 
827 

Zufall, R. B. Adult male enuresis, 200 cases, 
894 
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Aaron, George and Robbins, M. A. Pria¬ 
pism, complication of transurethral 
prostatic resection, 62; 328, 1949 
Abdomen, see also Peritoneum 
Abdomen, analysis of regional variations in 
response of detrusor muscle to electrical 
stmmlation of hj'pogastric nerves. 
Hegre and Ingersoll, 61: 1037, 1949 
aorta, dissecting aneurysm simulating 
kidney disease. Kontoff and Sears, 
65: 364, 1951 

defects follorring cystectomy for ex¬ 
strophy, repair of. Strong, 64: 743, 
1950 

musculature, absence or deficiency, uro- 
lo^c abnormalities associated with. 
Greene, Enunett, Culp and Kennedy, 
68: 217, 1952 

ugenesis associated with urogenital and 
and gastro-intestinal tract anoma¬ 
lies. Bruton, 66:607,1951 
berhart, C. Abacterial pyuria, acute and 
chronic; Its progress and treatment, 63; 
903, I960 

Aew disposable rubber urinal for males, 
61; 470,1949 

see C. J. Robson, jt. auth. 

Abernathy, E. L., see E. M. Thomas, jt. 
auth. 

Abernethy, A. C. and Edelbrock, H. H. 
treptomycin in genito-urinary tuber¬ 
culosis: Report of 10 cases, 61: 410, 
1949 

Abeshouse, B. S. Effect of vasectomy upon 
mcidence of epididymitis following 
PrMtatectomy (discussion), 63 : 879, 
*9{?0 

Golden, jt. auth. 

Prostatic and peripro- 
, phlebography, 68; 640,1952 
®*°herg, Tobias. Experimental 
B udy of solvent action of versene, 
65; 316, 1951 

^auth ^ j*- 

Acid glycerophosphatase in alkaline solu¬ 


tion, inactivation by heat. Woodard, 
66: 688, 1951 

Ackerman, L. V., see R. K. Royce, jt. 
auth. 

ACTH, adrenal hyperplasia treated by. 
Jailer, 70:137,1953 

interstitial cystitis. Paquin and Marshall, 
69: 787, 1953 

osteitis pubis treated by. Marshall, 
Whitmore Jr., Petro, PoppeU, Grant 
and Rawson, 67: 364, 1952 
radiation cystitis treated by. Persky and 
Austen, Jr., 70: 724, 1953 
Adams, J. R., see Preston Nowlin, jt. 
auth. 

and Nalle, B. C., Jr. Vulvar fusion, 62: 
75, 1949 

Adcock, John, see R. M. Nesbit, jt. auth. 
Addison’s disease associated with kidnej' 
tuberculosis. Engel, Graves and 
Schneider, 66:735, 1951 
Adrenal, adrenalectomy, see also Adrenal, 
operation 

for Cushing’s sj-ndrome. Poutasse and 
Higgins, 70:129,1953 
for malignant hypertension and chronic 
nephritis. Harrison, Thorn and 
Criscitiello, 67:405,1952 
for prostatic carcinoma. Huggins, 68: 
875, 1952. Scardino, Prince and 
McGoldrick, 70: 100, 1953. Baker, 
70: 275, 1953. Butler, Grayhack, 
Ransom and Scott, 70:657,1953 
pre- and postoperative care. Jailer, 70: 
137, 1953 

cysts, benign, Parker, 68: 1, 1952 
hyperplasia. Howard, 65: 636, 1951. 
Poutasse and Higgins, 70: 129, 1953 
and tumor in males. Silagy, 70: 296, 
1953 

of cortex in females. Silagj’-, 70: 296, 
1953 

cause of pseudohermaphroditism. 
Hodges, 70:343,1953 
hjTJO-adrenalism. Hooks, 62:528,1949 
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insufiBciency associated with kidney 
tuberculosis. Engel, Graves and 
Schneider, 66:735,1951 
precipitated by nephrectomy. Kristan, 
61: 178, 1949 

new grovvths, adult male. Mortensen and 
Murphy, 66: 709, 1951 
anatomic alterations of cortex. Smith, 
69: 339, 1953 

cortex. Loeb, 61: 20, 1949. Cahill and 
Robinson, 61: 680, 1949. Kiefer and 
Bronstein, 62; 639, 1949. Cahill and 
Melicow, 64: 1, 1950. Garrett, 66: 
477, 1951. Gabrilove, Volterra and 
Lear, 68:547,1952 

medulla. Cahill and Melicow, 64; 1, 
1950 

pheochromocytoma. Hoch, 61: 473, 
1949. Mandeville and Sahyoun, 62: 
93, 1949. Middleton, 63 : 446, 1950. 
Pyle, 66: 153, 1951. CaUll, 67: 779, 
1952. Kuehn and Arthur, 68: 413, 
1952 

sarcoma, primary. Davis and Olivetti, 
66: 106, 1951 

operation, see also adrenal, adrenal¬ 
ectomy 

dorsolumbar flap incision. Nagamatsu, 
63; 569, 1950. Nagamatsu, Lerman 
and Berman, 67: 787,1952 
-type tumor of spermatic cord. Gualtieri 
and Segal, 61: 949,1949 
visualization by pyelography combined 
with retroperitoneal pneumography. 
Duff, Kenyon and Hyman, 70 : 963, 
1953 

Adrenalin-hyaluronidase mixture for he¬ 
mostasis in transurethral resection. 
Baurys, 66: 265, 1951 

Adrenocorticotropic hormone, see ACTH 

Africa, urinary calculi among Negroes. 
Horner and Horner, 68 : 929, 1952 

Age, effect upon glutamine synthesis and 
glutamine amide exchange of rat liver, 
kidney and testis. Reiner and Hudson, 
70: 627, 1953 

lipid content of Leydig cell and Sertoli 
cell in testis. Lynch, Jr. and Scott, 
64; 767, 1950 

Ahnfeldt, A. L., see W. C. Meyer, jt. auth. 

Ainsworth, W. L. and Vest, S. A. Differ¬ 
ential diagnosis between renal tumors 
and cysts, 66: 740,1951 

Albers, D. D. Monilial infection of kidney, 
69: 32, 1953 


see J. L. Emmett, jt. auth. 
see L. P. Greene, jt. auth. 
see G. J. Thompson, jt. auth. 
and Bielstein, C. M. Unusual scrotal en¬ 
largement in child, 70: 961, 1953 

Albright, Fuller, see H, I. Suby, jt. auth. 

Alcock, N. G., first to do transurethral re¬ 
section in bladder carcinoma. Flocks 
(discussion), 61; 928,1949 

Alcohol, injections, subarachnoid, role in 
nerve blocks for management of bladder 
paralysis, Bors, Comarr and Moulton, 
63: 653, 1950 

use in estimation of prostatic phos¬ 
phatase. Delory, Sweetser, Jr. and 
White, 66: 724,1951 

Alexander, J. C., King, K. B. and From, 
C. S. Congenital solitary kidney with 
crossed ureter, 64:230, 1950 

Alexander, Leo, see S. R. Muellner, jt. 
auth. 

Allen, D. H,, see 0. C. Berg, jt. auth. 

Allen, H. N., see Grayson Carroll, jt. 
auth. 

Allergy, allergic granulomas of prostate- 
Melicow, 65:288, 1951 
of pelvic urinary tract in female. Kindall 
and Nickels, 61:222,1949 
of urinary tract. Eisenstaedt, 65: 1S4, 


1951 

Alpha-tocopherol for interstitial cystitis. 
Van Duzen and Mustain, 65; 1033, 
1951 

Alston, E. F., see W. E. Goodwin, jt. auth. 
Aluminum gels, see also Basaljel, _ 

calculi, Urinary Tract calculi. Uro¬ 


genital Tract calculi ^ 
influence on prevention of urinary ca cu i, 
Barrett, 66; 315,1951 
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prevention of kidney calculi. Marshall 
and Green, 67 : 611, 1952 

prevention of magnesium ammo 
phosphate calculi by fee 
meulen, Goetz, Ragins and Grove, 

Alvarez-ierena, J. de J- 

transitional epithelium of unnary tract 
I. Vesical secretion in ^og, 

llveS. P., tte A. D. PWP>>. I‘- 
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AmbetEon, J. B., see J. K. Lattimer, jt. 
auth. 

Ambrose, S. S., Jr. “Adenomatoid” tumor 
of tunica vaginalis, 70: 110, 1953 
see J. E. Dees, jt. auth. 

American Board of Urolog}’, Inc., Moore, 
67: 1,1952 

founding, Cahill, 70: S07,1953 
requirements for e.vamination, 67: 1054, 
1952 

American Cj’stoscope Makers Inc., Aberhart 
disposable urinal, 61; 470,1949 
Beneventi drain for kidney and prostatic 
operations, 69:323,1953 
Coppridge, Roberts and Rosser electrode, 
63; 630, 1950 

Councill filiform coupling, 70:127,1952 
Davis modification of Councill ureteral 
calculi extractor, 67: S50, 1952 
Foley rotatable resectoscope, 62: 381, 
1949 

Gibson modification of Stern-McCartby 
resectoscope, 69 : 602,1953 
Hutch modification of Ellik evacuator, 
68 : 661, 1952 

Eeiman sigmo-ureterostomoscope, 67: 
164, 1952 

Leadbetter instrument for visualization 
of kidney pelvis at operation, 63: 
1006,1950 

Lovrsley and Kiradn artificial kidney, 65: 
163, 1951 

McCarthy electrotome, 61: 104,1949 
Melick needle biopsy instrument, 66 : 408, 
1951 

Moore and Sweetser Jr. synchronizing 
sjvinge holder, 67: 579, 1952 
Resbit resectoscope, 63:191, 1950 
Augent electrotome, 64: 534,1950 
Ockerblad silver catheter, 62:262,1949 
Pauli plastic adaptor for urinal, 69 : 462, 
1953 

Prins, Jr. automatic valve for^re- 
eectoscope. 69:142,1953 
Thackston, Price and Dudderar catheter 
for use in retropubic prostatectomy, 
63; 915, 1950 

1 est cj stoscope for dilatation purposes, 
62: 378, 1949 

IPalker accessory to panendoscope, 63: 

1950 

American Hoist and Derrick Co., Foley 
cj sto-urograph}’ and transurethral 
operating table, 64: 622, 1950 


American Urological Association, finances. 
Moore. 67:1,1952 

graduate instruction. Moore, 67:1,1952 
growth. Moore, 67:1,1952 
house of delegates. Hess, 68:865,1952 
Instrument Collection Committee, 63: 
1125, 1950 

memberslfip requirements. Moore, 67: 1, 
1952 

Mid-Atlantic Section, officers and e.xecu- 
tive committee, 1949-1950, 63: 1122, 
1950-, 1950-51, 64: 824, 1950; 1951-52, 
66 : 819, 1951; 1952-53, 68 : 961, 1952; 
1953-54, 70; 982, 1953 
program, 1950 meeting, 63; 566, 1950; 
1951 meeting, 65: 691, 1951; 1952 
meeting, 67: 404, 1952 
motion picture librar 3 '. Moore, 67: 1 , 
1952 

motion picture program, 1949 meeting, 
61: 977, 1949; 1951 meeting, 65: 927- 
930, 1932, 1951; 1952 meeting, 67; 
1046-1048, 1952 

New England Section, officers and e.xecu- 
tive committee, 1949-1950, 63: 1121, 
1950; 1950-51, 64: 824, 1950; 1951-52, 
66 : 819, 1951; 1952-53, 68 : 960, 1952; 
1953-54, 70: 9S2,1953 
program Nov. 3, 1949 meeting, 62: 790, 
1949; March 23, 1950 meeting, 63; 
567, 1950; Nov. 2, 1950 meeting, 64: 
631, 1950; April 12, 1951 meeting, 
65; 692, 1951 

New York Section, officers and executive 
committee, 1949-1950, 63: 1121, 1950; 
1950-51, 64: 824, 1950; 1951-52, 67; 
1052, 1952; 1952-53, 68 : 960, 1952; 
1953-54, 70: 9S2,1953 
program Nov. 16, 1949 meeting, 62: 638, 
1949; Feb. 8 , 1950 meeting, 63 : 371, 
1950; April 19, 1950 meeting, 63 : 772, 
1950; April 15, 1951 meeting, 65: 692, 
1951; Nov. 14, 1951 meeting, 66 : 734, 
1951; Feb. 27, 1952 meeting, 67: 233, 
1952 

Nomenclature Committee, 63: 1125, 1950 
nominating committee. Moore, 67: 1 , 
1952 

North Central Section, officers and execu¬ 
tive committee, 1949-1950, 63; 1122, 
1950; 1950-51, 64: 825, 1950; 1951-52, 
66 : 820, 1951; 1952-53, 68 : 961, 1952; 
1953-54,70:982,1953 
program, 1949 meeting, 62 : 400, 1949; 
1950 meeting, 64: 539, 1950; 1951 
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meeting, 66; 474,1951; 1952 meeting, 
68: 665, 1952; 1953 meeting, 70; 556, 
1953 

Northeastern Section, officers and execu¬ 
tive committee, 1949-1950, 63; 1121, 
1950; 1950-51, 64 : 824, 1950; 1951-52, 
66: 819, 1951; 1952-53, 68: 960, 1952; 
1953-54, 70: 982,1953 
program, 1949 meeting, 62 : 265, 1949; 
1950 meeting, 64; 440, 1950; 1952 
meeting, 68:664, 1952; 1953 meeting, 
70: 556, 1953 

officers and executive committee, 1949-50, 
63: 1121, 1950; 1950-51, 64: 824, 1950; 
1951-52,66:819,1951; 1952-53,68:960, 
1952; 1953-54,70:982,1953 
organization. Higgins, 62; 799, 1949 
president’s address, see President’s ad¬ 
dress 

program 1949 meeting, 61: 972, 1949; 1950 
meeting, 63: 936, 1950; 1951 meeting, 
66: 927, 1951; 1952 meeting, 67: 1046, 
1952; 1953 meeting, 69: 734, 1952 
Registry of G-U Pathology, 65: 1124, 
1950 

bladder tumors recorded in. Dean and 
Ash, 63; 618,1950 

research program. Moore, 67: 1, 1952; 
Hess, 68; 865,1952 

scientific exhibit, 1949 meeting, 61: 976, 
1949; 1950 meeting, 63; 941, 1950; 1951 
meeting, 65 : 934, 1951; 1952 meeting, 
67: 1049, 1952; 1953 meeting, 69: 737, 
1953 

South Central Section, officers and execu¬ 
tive committee, 1949-1950, 63: 1122, 
1950; 1950-51, 64; 825, 1950; 1951-52, 
66: 1150, 1951; 1952-53, 68: 961, 1952; 
1953-54,70:983,1953 
program, 1949 meeting, 62: 402, 1949; 

1950 meeting, 64: 438, 1950; 1952 
meeting, 68: 663, 1952 

Southeastern Section, officers and execu¬ 
tive committee, 1949-1950, 63: 1122, 
1950; 1950-51, 64: 825, 1950; 1951-52, 
66; 820, 1951; 1952-53, 68: 961, 1952; 
1953-54, 70: 982,1953 
program 1950 meeting, 63: 194, 1950; 

1951 meeting, 66; 350, 1951; 1952 
meeting, 67:403,1952; 1953 meeting, 
69; 467, 1953 

technical exhibit, 1949 meeting, 61: 978, 
1949; 1950 meeting, 63; 943, 1950; 1951 
meeting, 65; 935, 1951; 1952 meeting. 


67: 1050, 1952; 1953 meeting, 69; 
738, 1953 

Western Section, officers, 1949-1950, 
63: 1122, 1950; 1950-51, 64; 825, 1950; 
1951-52, 67: 1053, 1952; 1952-53, 68: 
961, 1952; 1953-54, 70: 983, 1953 
program, 1950 meeting, 63 : 770, 1950; 
1952 meeting, 67 : 776,1952 
American Urological Research Poundation, 
Inc., Moore, 67: 1, 1952; Hess, 68: 865, 
1952 


Ammonia re-absorption, role in acid-base 
imbalance following ureterosigmoid- 
ostomy- Boyce and Vest, 67: 169, 1952 

Amphojel, see also Aluminum gels, Basaljel, 
etc. 

Amphojel with magnesium trisilicate, in¬ 
fluence in prevention of urinary calculi. 
Barrett, 66: 315, 1951 

Analgesia, see also Anesthesia 

Analgesia for minor procedures. Bieakey, 
68: 658, 1952 

Anderson, G. W., Rice, G. G. and Harris, 
B. A. Jr. Pregnancy and labor compli¬ 
cated by pelvic ectopic kidney, 6B‘ 
760, 1951 

Anderson, J. B., Lee, J. J., Hancock, R. A. 
and Black, S. R. Hemangioma of kidney 
pelvis, 70: 869, 1953 

Anderson, R. E., see J. L. Emmett, jt. autn- 

Androgen, effect on prostate. Scott, 70* 
477, 1953 

Anemia, see Blood 

Anesthesia, choice for operations. Lundy, 
67: 745, 1952 

inhalant analgesic for minor procedures. 

Breakey, 68: 658, 1952 
local, intraprostatic, for transure ra 
resection. O’Heeron, Miles and Rape, 


62: 231, 1949 . 

urethral. Dees and Ambrose, Jr., oo. 
346, 1951, Haywood, Orr an 

LaGuette, 70 : 624, 1953 
xylocaine for. Peisky and avis, 

552,1953 _ . . 

bricant for instrumentation. Garfai , 

61: 468, 1949 go 

, . Gorkus, 62. oa, 


%or local intraprostatic and 
iprostatic injections 
Carthy resectoscopy- 0 

es and Rape, 62: 231,194 
nl. Silva de Assis, 69: 536,19 
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poor risk patients. Hunger and Hunger, 
64: 421, 1950 

spinal, for transurethral resection. Lee, 
64:750,1950 

role in nerve blocks for management of 
bladder paralysis. Bors, Comarr 
and Mounton, 63; 653,1950 
xylocaine for cystoscopy. Haines and 
Grabstald, 62: 901, 1949 
Angel Llanos, Higuel, see C. P. Mathd, jt. 
auth. 

Angiography, see also Aortography, Arteri¬ 
ography, Urography, etc. 

An^ography. Harvard, 70: 15, 1953. Smith, 
70: 328, 1953. Nesbit and Nesbitt, 70: 
332, 1953 

injector for. Himuan, Jr. 70; 119,1953 
Angle, E. E. Kidney insufficiency (discus- 
Bion), 61: 624, 1949 

and Pfeifer, L. F. Bold excision of stric¬ 
tures of urethra with small resecto- 
Eoope, 67:695,1952 

Angrist, A. A., see J. B. Wallach, jt. auth. 
Aidmal experimentation, see also Cat, Dog, 
Guinea Pig, House, Honkey, Rabbit, 
Ram, Rabbit, etc. 

advances made by. McDonald, 63 : 764, 
1950 

Antibiotics, see also Aureomycin, Penicillin, 
Sulfonamides, etc. 

effect on spermatozoa, spermatogenesis 
and concentration in testicular 
tissues. Seneca and Ides, 70 : 947,1953 
methods of testing organisms for in vitro 
sensitivity. Hayward, Glanton and 
Orr, 66: 127, 1951 

urinary tract infections. Herrold, 66: 
612, 1951 

Anticoagulant, see heparin, dicumarol, etc. 
Antihistamine drugs, effect on acute in¬ 
fectious inflammatory lesions. Herbst, 
66:433,1951 

prophylaxis against diodrast reactions. 

Getzoff, 65: 1139, 1951 
reaction to orographic agents with and 
without. Moore and Sanders, 70; 
538, 1953 

Anuria, see Kidney insufljciency 
nus, sphincter, incontinence following 
uretero-intestinal anastomosis. Frazier 
and Hurwitz, 67: 179, 1952 
nrta, abdominal, dissecting aneurysm 
simulating kidney disease. Kontoff 
and Sears, 65; 364, 1951 


compression, for control of hemorrhage 
after nephrectomy. Scott, Jr., 
Cantrell and Bunce, 69:26,1953 
Aortography, see also Angiography, Arteri¬ 
ography, Urography, etc. 

Aortography. Smith, Rush and Evans, 65; 
911,1951. Melick, Yarbrough and Boler, 
66 : 468, 1951. Melick, Byrne and Boler, 
67; 1019, 1952. Doss, 68 : 950, 1952. 
Walter and Goodwin, 70: 526, 1953 
differential diagnosis between kidney 
cysts and tumors. Dean, 70: 246, 1953 
existence of fistulous tract established by. 

Ellik and Getz, 70: 364, 1953 
injector for. Hinman, Jr, 70:119,1963 
Appendix, appendicitis, scrotal. Reif, 64: 
783, 1950. Mulholland, Madonna and 
Comely, 69; 815, 1953 
Appendix concretions, radiopaque, sig¬ 
nificance. Prather and Sin^ser, 69: 
714, 1953 

Apter, E. M., see D. R. Smith, jt. auth. 
Arcadi, J. A. Cysts of tunica albuginea 
testis, 68 : 631, 1952 
Staining of urinary sediments on per¬ 
manent slide; office procedure, 61; 
814, 1949 

and Farman, Franklin. Experimental 
studies and clinical aspects of renal 
circulation, 62 : 756, 1949 
Arduino, L. J., see Edgar Baron, jt. auth. 
Arm rest. Ratlifi', 61: 819, 1949 
Armamentarium, Aberhart disposable 
urinal, 61; 470, 1949 

Beneventi drain for kidney and prostatic 
operations, 69 : 323, 1953 
Boone modification of Cummings catheter 
for nephrostomy, 68: 574, 1952 
Campbell fenestrated trocar for intro¬ 
duction of balloon catheters in 
cystostomy, nephrostomy and pye- 
lostomy, 66; 160, 1951 
Campbell incontinence clamp, 64; 821, 
1950 

Campbell urethral catheters for children. 

Campbell, 62; 398, 1949 
Carleton and Nagamatsu cutaneous 
bridges for skin ureterostomy 
catheters, 64 : 537, 1950 
Carlson percussion lithotrite, 61: 155, 
1949 

Cecil perineal prostatectomy table, 62; 
492, 1949 
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meeting, 66:474,1951; 1952 meeting, 
68: 665, 1952; 1953 meeting, 70: 556, 
1953 

Northeastern Section, officers and execu¬ 
tive committee, 1949-1950, 63: 1121, 
1950; 1950-51, 64: 824, 1950; 1951-52, 
66: 819, 1951; 1952-53, 68: 960, 1952; 
1953-54, 70: 982, 1953 
program, 1949 meeting, 62 : 265, 1949; 
1950 meeting, 64: 440, 1950; 1952 
meeting, 68: 664, 1952; 1953 meeting, 
70: 556, 1953 

officers and executive committee, 1949-50, 
63: 1121, 1950; 1950-51, 64: 824, 1950; 
1951-52, 66:819,1951; 1952-53,68:960, 
1952; 1953-54, 70:982, 1953 

organization. Higgins, 62: 799, 1949 

president’s address, see President’s ad¬ 
dress 

program 1949 meeting, 61: 972, 1949; 1950 
meeting, 63 : 936, 1950; 1951 meeting, 
66: 927, 1951; 1952 meeting, 67: 1046, 
1952; 1953 meeting, 69: 734,1952 

Registry of G-U Pathology, 66: 1124, 
1950 

bladder tumors recorded in. Dean and 
Ash, 63: 618, 1950 

research program. Moore, 67: 1, 1952; 
Hess, 68: 865, 1952 

scientific exhibit, 1949 meeting, 61: 976, 
1949; 1950 meeting, 63: 941, 1950; 1951 
meeting, 66: 934, 1951; 1952 meeting, 
67; 1049, 1952; 1953 meeting, 69: 737, 
1953 

South Central Section, officers and execu¬ 
tive committee, 1949-1950, 63: 1122, 
1950; 1950-51, 64: 825, 1950; 1951-52, 
66: 1150, 1951; 1952-53, 68: 961, 1952; 
1953-54, 70: 983,1953 
program, 1949 meeting, 62 : 402, 1949; 

1950 meeting, 64: 438, 1950; 1952 
meeting, 68: 663, 1952 

Southeastern Section, officers and execu¬ 
tive committee, 1949-1950, 63: 1122, 
1950; 1950-51, 64 : 825, 1950; 1951-52, 
66: 820, 1951; 1952-53, 68: 961, 1952; 
1953-54, 70: 982,1953 
program 1950 meeting, 63: 194, 1950; 

1951 meeting, 66: 350, 1951; 1952 
meeting, 67:403,1952; 1953 meeting, 
69: 467, 1953 

technical exhibit, 1949 meeting, 61: 978, 
1949; 1950 meeting, 63: 943, 1950; 1951 
meeting, 65: 935, 1951; 1952 meeting. 


67: 1050, 1952; 1953 meeting, 69: 
738, 1953 

Western Section, officers, 1949-1950, 
63: 1122, 1950; 1950-51, 64: 825,1950; 
1951-52, 67: 1053, 1952; 1952-53, 68: 
961, 1952; 1953-54, 70: 983, 1953 
program, 1950 meeting, 63 : 770, 1950; 
1952 meeting, 67: 776, 1952 
American Urological Research Poundation, 
Inc., Moore, 67: 1, 1952; Hess, 68: 865, 
1952 


Ammonia re-absorption, role in acid-base 
imbalance following ureterosigmoid- 
ostomy. Boyce and Vest, 67: 169,1952 

Amphojel, see also Aluminum gels, Basaljel, 
etc. 

Amphojel with magnesium trisilicate, in¬ 
fluence in prevention of urinary calculi. 
Barrett, 66: 315, 1951 

Analgesia, see also Anesthesia 

Analgesia for minor procedures. Breakey, 
68: 658, 1952 

Anderson, G. W., Rice, G. G. and Harris, 
B. A. Jr. Pregnancy and labor compli¬ 
cated by pelvic ectopic kidney, 66' 
760, 1951 

Anderson, J. B., Lee, J. ]■> Hancock, B. A. 
and Black, S. R. Hemangioma of kidney 
pelvis, 70: 869, 1953 

Anderson, R. E., see J. L. Emmett, jt. auth. 

Androgen, effect on prostate. Scott, 70. 
477, 1953 

Anemia, see Blood 

Anesthesia, choice for operations. Lundy, 
67: 745, 1952 

inhalant analgesic for minor procedures. 

Breakey, 68: 658, 1952 
local, intraprostatic, for transure r 
resection. O’Heeron, Miles and Eape, 


62 : 231,1949 .. 

urethral. Dees and Ambrose Jr.. 
346, 1951. Haywood, Orr a 

LaGuette, 70 : 624, 1953 _ 

xylocaine for. Persky and Davis, 

.bricS'tof!»»»“““• ®*”’ 

Cotta., «»■ 


'for 100.1 

iptctollo “' 5 , 

iCarthy reseotoscopy ■ 

les and Rape, 62: 231,19 

al. Silva de Assis, 69:586,1 
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poor risk patients, ilunger end Monger, 
&i: 421, 1950 

spinal, for transorethral resection, Lee, 
$4:750, 1950 

role in nerve blocks for management of 
bladder paralysis. Bors, Comarr 
and Mount on, 63: 653, 1950 
lylocaine for cystoscopy. Haines and 
Grabstald, 62; 901, 1949 
Angel Llanos, Miguel, see C. P. ilathd, jt. 

EUth. 

Angiography, see also Aortography, Arteri¬ 
ography, Urography, etc. 

Angogiaphy. Harvard, 70: 13, 1953. Smith, 
70: 32S, 1953. Nesbit and Nesbitt, 70: 
332, 1953 

injector for. Himnan, Jr. 70:119,1953 
Angle, E. E. Kidney insufficiency (discus¬ 
sion), 61: 624, 1949 

and Pfeifer, L. F. Bold excision of stric¬ 
tures of urethra with small resecto- 
Ecope, 67:695,1952 

Angrist, A. A., see J. B. IVallach, jt. auth. 
Animal experimentation, see also Cat, Dog, 
Guinea Pig, Alouse, Alonkey, Eabbit, 
Ham, Eabhit, etc. 

advances made bv. AIcDonald, 63 : 764, 
1950 

Antibiotics, see also Aureomycin, Penicillin, 
Sulfonamides, etc. 

6 -*ect on spermatozoa, spermatogenesis 
and concentration in testicular 
rissues. Seneca and Ides, 70:947, 1953 
methods of testing organisms for in vitro 
senritivity. Harnrard, Giant on and 
Orr, 66 : 127, 1951 

nrinaiy tract infections. Herrold, 66 : 
612, 1951 

•^ticoagnlant, see heparin, dicmnarol, etc. 
'jiiiHtainiiie drug-, e&ect on acute in- 
fectious inflammatory lesions. Herbst, 
66:433,1951 

prophylaxis against diodrast reactions. 

Getzofl, 65: 1139, 19-51 
inaction to nrographic agents with and 
irithout. Moore and Sanders, 70: 
533, 1953 

^uria, see Kidney insufficiency 

us, sphincter, incontinence following 
uretero-intestinal anastomosis. Prazier 
^and Hurwitz, 67; 179 ^ 1950 
Ona, abdominal, dissecting aneurysm 
rimnlating kidney disease. Kontofl 
^■ud Sears, 65: 364, 1951 


compression, for control of hemorrhage 
after nephrectomy. Scott, Jr., 
Cantrell and Bunce, 69:26,1953 
Aortography, see also Angiography, Arteri¬ 
ography, Urography, etc. 

Aortography. Smith, Kush and Evans, 65: 
911,1951. Melick, Yarbrough and Boler, 
66 : 45S, 1951, Melick, Byrne and Boler, 
67: 1019, 1952. Doss, 68 : 950, 1952. 
Walter and Goodwin, 70 : 526, 1953 
differential diagnosis between kidney 
cysts and tumors. Dean, 70: 246, 1953 
existence of fistulous tract established by. 

EUik and Getz, 70: 364, 1953 
injector for. Himnan, Jr. 70:119,1953 
Appendix, appendicitis, scrotal. Eeif, 64; 
7S3, 1950. MnlhoUand, Madonna and 
Comely, 69: S15, 1953 
Appendix concretions, radiopaque, sig¬ 
nificance. Prather and Singiser, 69: 
714, 1953 

Apter, E. M., see D. R. Smith, jt. auth. 
Arcadi, J. A. Cysts of tunica albuginea 
testis, 68 : 631, 1952 
Staining of urinary sediments on per¬ 
manent slide; office procedure, 61: 
814, 1949 

and Farman, Franklin. Experimental 
studies and clinical aspects of renal 
circulation, 62 : 756, 1949 
Arduino, L. J., see Edgar Baron, jt. auth. 
Arm rest. Ratliff, 61: S19, 1949 
Armamentarium, Aberhart disposable 
urinal, 61: 470, 1949 

Beneventi drain for kidney and prostatic 
operations, 69 : 323, 1953 
Boone modification of Cummings catheter 
for nephrostomy, 68 : 574, 1952 
Campbell fenestrated trocar for intro¬ 
duction of balloon catheters in 
cystostomy, nephrostomy and pye- 
lostomy, 65: 160, 1951 
Campbell incontinence clamp, 64: S2I, 
1950 

Campbell urethral catheters for children. 

Campbell, 62 : 393, 1949 
Carleton and Nagamatsu cutaneous 
bridges for skin ureterostomy 
catheters, 64: 537, 1950 
Carlson percussion lithotrite, 61: 155, 
1949 

Cecil perineal prostatectomy table, 62; 
492, 1949 
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Coppridge, Roberts and Rosser electrdoe, 
63: 630, 1950 

Councill, Jr. filiform coupling, 70: 127, 
1953 

Davis fine-wire electrode for ureteral 
meatotomy, 66: 795,1951 
Deming operating table for perineal sur¬ 
gery, 66; 490, 1951 

Doss needle for aortography, 68:950, 1952 
Engel instrument for suprapubic trocar 
cystostomy, 66; 998,1951 
Fagerstrom ball tractor for repair of 
vesicovaginal fistula. 62: 717, 1949 
Foley cysto-urography and transurethral 
operating table, 64; 622, 1950 
Foley rotatable resectoscope, 62:381,1949 
Garske sterile, disposable, plastic, water¬ 
proof drape for transurethral resec¬ 
tion and cystoscopy, 69: 135, 1953 
Gibson modification of Stern-McCarthy 
resectoscope, 69; 602, 1953 
Gilbert device for inflating and deflating 
catheter bags, 62: 396,1949 
Goddard cysto-urethroscope, 67; 526, 
1952 

Helmholz apparatus to obtain cultures 
from urethra, 64: 158, 1950 
Hinman Jr. injector for aortography and 
angiography, 70: 119, 1953 
Hollander, Sterling and Doane artificial 
kidney, 69: 605, 753,1953 
Hutch modification of Ellik evacuator, 
68 : 661, 1952 

Hutchins resectoscope, 69: 456, 1953 
Johnson stone extractor for ureteral 
calculi. Nation, 70: 373, 1953 
Kiefer sterilizable goggles for cystoscopy 
and transurethral resection. Kiefer, 
67: 232, 1952 

Kleiman sigmo-ureterostomoscope, 67: 
164, 1952 

Lewis stone forceps for ureterolithotomy, 
68 ; 677,1952 

Livermore indwelling ureteral catheter, 
61: 753, 1949 

Lowsley and Kirwin artificial kidney, 
66 : 163, 1951 

Martino Savino automatic tidal drainage 
apparatus, 67; 529, 1952 
McCarthy infant cystoscope, foroblique 
and retrospective endoscope, pan¬ 
endoscope, and resectoscope, 66; 
1050, 1951 

Melick needle biopsy instrument, 66:408, 
1951 


Milam and Leberman cystometer, 66:597, 
1951 

Miller modification of Nesbit resecto¬ 
scope, 67:531,1952 

Moore and Sweetser Jr. synchronizing 
syringe holder, 67: 579, 1952 
Nesbit resectoscope, 63: 191, 1950 
Nugent electrotome, 64; 534,1950 
O’Heeron, Miles and Rape needle for 
local intraprostatic and periprostatic 
injections of anesthesia through 
McCarthy resectoscope, 62; 231, 1949 
Olsson cassette for urography of opera¬ 
tively exposed kidneys, 61: 1032,1949 
Ormond use for wax tip. Ormond, 66:734, 
1951 

Palken plastic bolder for nephrostomy 
tubes, 69:465,1953 

Pauli urinal for incontinence, 69: 462, 
1953 

Prentiss and Mullenix modification of 
Sutherland kidney clamp, 66; 495, 
1951 

Prins, Jr. automatic valve for use with 
resectoscope, 69: 142, 1953 
Ratliff arm rest for blood pressure read¬ 
ings and intravenous medication, 6l! 
819, 1949 

Riba and Reynolds baby ureteral meato- 
tome, 66 : 678, 1951 

Rinker implanter for radon seeds for use 
with McCarthy foroblique panendo¬ 
scope, 62: 91, 1949 

Robson and Aberhart sump drain, 66; 
681, 1951 

Roome instrument for endoscopic extrac¬ 
tion of ureteral calculi, 66:575, 

Rowe meatotomy electrode, 70: 125, 1 
Senger and Zorgniotti catheter or 
ureteral splinting, 69: 372, 1953 
Singer nylon thread stone extractor, 

677, 1951 

ilRft nf UOUdC AlJ 

69: 


Smith and Apter use of Coudd Elhk 


catheter for calculi extraction, 
625, 1953 , 

Swick nonopaque, roentgenograp i 

water-repellent examining ta e f 

65: 924, 1951 ^ ^ ^ 

Thackston and Price urethral str 

detector for use in female. 62. 9(W. 

TbirS" «e N..bi. 

for hand preparation, 62. 61 , 
Timberlake device for removing clots 
from bladder, 62: 394, 194 
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Trattner adjustable cold sterilizer for 
endoscopic instruments, 63: 76S, 1950 

Trattner balanced suspenaon for facili¬ 
tation of endoscopic instrumentation, 
68 : 862, 1952 

Veenema prostatic perineal biopsj* punch, 
69:320,1953 

Vest cystoscope for dilatation purposes, 
62: 37S, 1949 

Walker obturator for panendoscope, 63: 
564, 1950 

Weinberg protective sheath for drainage 
tubes, 68:861,1952 

Wilets urethral-ureteral splint, 70: 805, 
1953 

Armstrong, C. P., see H. C. Harlin, jt. auth. 

Armstrong, C. P. Jr., Harlin, H. C. and 
Fort, C. A. Leukoplakia of renal pelvis, 
63: 203, 1950 

Armstrong, W. A. and Greene, L. F. Uric 
acid calculi uith reference to deter¬ 
minations of uric acid content of blood, 
70: 545, 1953 

.Amheim, F. K., see H, C. Rolnick, jt. auth. 

Amkoff, ilorris, see F. E. Rubovits, 

jt. auth. 

Arnold, M. W. and Eaylor, W. AI. Double 
urethra, 70: 746, 1953 

Arnold, S. J. and Baretz, L. H. Peri-ureteral 
and penpelvic (renal) extension of 
carcinoma of cervix, 68 : 452, 1952 
n, Eduard, see L. A. Alaslorv, jt. auth. 
°^rg, L. M,, see J. Zuckner, jt. auth. 

-Arteriography, see also Angiography, 
Aortography, Urography, etc. 

Seriography. Smith, Rush and Evans, 65; 

1^51. Smith, Rush and Evans, 66: 
Uo, 1951. Wall and Rose, 66 : 305, 1951. 
Peagan, Jr. and Carroll, 66: 467, 1951. 
Peirce and Ramey, 69:578.1953. HainTn 
^d Harlin, 70 : 318, 1953. Kesbit and 
-Nesbitt, 70: 332, 1953 

^^ery, sm also Aorta, Blood Vessels, Ve'm 
thrombo-angiitic occlusioii 
'^th resultant hypertension. AlalisoS 
end Macht, 65: 371, 1951 
anei^sm. Chamberlin and Hovenan- 

iwi. 362, 1953 

Ascb^’ A- Wuehn, jt. auth. 

.1 Accidental injury to ureters 

1223 °“'^'^®'’ enrgerj', 69: 774, 

W51 (discussion), 66: 849. 

Osteitis pubis (discussion), 66: 429, 1951 


and Klinger, M. E. Subcapsular renal 
hemorrhage causing anuria of single 
kidney, 65: 777, 1951 
Ash, J. E., see -4. L. Dean, jt. auth. 
Ashburn, L. L., see W. P. Ramey, jt. auth. 
Asthma, bronchial, complication in urologic 
patient. Brink and Peters, 64: 529, 1950 
Atkinson, H. D., see C. -A. Fort, jt. auth. 
Atkinson, R. L. Calculous pyonephrosis 
associated vrith squamous cell car¬ 
cinoma of renal pelvis, 63 : 61, 1950 
Choiio-epithelioma of testicle. 61: 106S, 
1949 

Au 19S, prostatic carcinoma treated by. 

Flocks, 70: 491, 1953 
Aureomj'cin, see also Antibiotics, etc. 
Aureomycin, action on pleuropneumonia- 
like organisms. Leberman, Smith and 
Morton, 64: 167, 1950 
effect on spermatozoa. Seneca and Ides, 
70: 306, 1953 

spermatogenesis and concentration in 
testicular tissues. Seneca and Ides, 
70: 947, 1953 

kidney calculi. Carroll and Brennan, 68: 
SS, 1952 

pjTiria, abacterial. Hankey and Stept, 
63: 912, 1950 

ureteritis cystica. Clarke, 68:815, 1952 
urinarj* tract infections. Carroll, Allen 
and Flynn, 62:574, 1949. Herrold and 
Boand, 64: 61S, 1950 

-Austin, George Jr., see Lester Persky, jt. 
auth. 

Auto-mutilations by mental patients. 
Beilin, 70: 64S, 1953 

-Ajdlrod, H. D., see C. H. deT. Shivers, jt. 
auth. 

-Aycock, Laj-. Medical management of pre¬ 
mature ejaculation, 62: 361, 1949 

Bacci, O. J., see B. W. Young, jt. auth. 
Bacitracin, effect on spermatozoa. Seneca 
and Ides, 70 : 306, 1953 
spermatogenesis and concentration in 
testicular tissues. Seneca and Ides, 
70: 947, 1953 

Bacon, S. K. Retropubic prostatectomy: 
Report of 102 cases, 61:75,1949 
Retropubic prostatectomy: Early tech¬ 
nical difficulties, report of removal of 
giant prostate, 61; 571, 1949 
Bag catheter, departure from, in prostatec¬ 
tomy. Headstream and Marvin, 66; 
765, 1951 



1004 


CUMULATIVE INDEX—VOLUMES 61-70 


Bailey, M. K., see C. A. Fort, jt. auth. 

Bee B. J. Hoffman, jt. auth. 
and Youngblood, V. H. Bilateral renal 
hypernephroma, 63; 593, 1950 
Fort, C. A. and Harlin, H. C. Papillary 
carcinoma of ureter and bladder 
arising after nephrectomy for tumor 
of kidney pelvis, 62; 44, 1949 

Bailey, B. S., see J. E. Glen, Jr., jt. auth. 

Bainborough, A. R. Squamous metaplasia 
of prostate following estrogen therapy, 
68; 329, 1952 

Baird, H. H., see H. W. McKay, jt. auth. 
see R. W. McKay, jt. auth. 

Baird, S. S. and Greene, A. D. Traumatic 
vesicovaginal and rectovaginal fistulas, 
68: 608, 1952 

Baker, Roger. Serum albumin in uremia; 
Clinical investigation correlated with 
reversible uremia in dogs, 65: 197, 1951 
Serum aldolase and its relationship to 
hormonal control of cancer, 69 : 426, 
1953 

and Huffer, John. Ureteral electromyog¬ 
raphy, 70: 874, 1953 

and Miller, G. H. Jr. Physiology of 
uretero-intestinal anastomosis. I. 
Ureteral reflux, 67; 638, 1952 
Govan, Duncan, Huffer, John and Cason, 
James. Physiology of uretero-intes¬ 
tinal anastomosis: II. Inhibitory 
effect of cortisone on stricture forma¬ 
tion, 70 : 58, 1953 

Baker, W. J. Bilateral adrenalectomy for 
carcinoma of prostate gland, 70; 275, 
1953 

Bladder tumors (discussion), 63; 622, 
1950 

and Carney, J. F. Squamous cell car¬ 
cinoma of prostate, 64 : 752, 1950 
and Graf, E. C. Evaluation of oxycel-bag 
catheter technique in suprapubic 
prostatectomy, 67; 101, 1952 
Tuberculosis in obstructive prostate 
gland, 66: 254, 1951 
Tumors of ureter, 70: 390, 1953 
and Huckleberry, N. I. Ruptured intra- 
renal aneurysm, 70: 20, 1953 
and Ragins, A. B. Pararenal teratoma, 
63; 982, 1950 

Callahan, D. H. Jr. and Ragins, A. B. 

A true hermaphrodite, 69: 439,1953 
Carney, J. F. and DeRosa, F. P. Trans¬ 
urethral resection for relief of urinary 


retention in patients with neurologic 
lesions, 63: 309, 1950 
Wilkey, J. L. and Barson, L. J. Evalua¬ 
tion of management of peri-urethral 
phlegmon in 272 consecutive cases at 
Cook County Hospital, 61: 943, 1949 
Bakker, N. Y. Dorsolumbar flap incision 
(discussion), 67; 800, 1952 
Ball tractor, for repair of vesicovaginal 
fistula. Fagerstrom, 62:717,1949 
Bandler, C. G. Carcinoma of bladder (dis¬ 
cussion), 63: 288, 1950 
Experimental production of reversible 
uremia in dogs (discussion), 65; 210, 

1951 

Urinary tract infections (discussion), 62: 
594, 1949 

and Roen, P. R. Mucinous adenocar¬ 
cinoma arising in urachal cyst and 
involving bladder, 64: 504,1950 

Banks, Rafe Jr., see V. H. Youngblood, jt. 
auth. 

Banthine, influence on bladder. Riskind 
and Zide, 68 : 636, 1952. Lapides and 
Dodson Jr., 69: 96, 1953. Keizur and 
Hodges, 69 : 259, 1953. Draper, Wolf, 
Murphy and Kravetz, 69: 632,1953 
urinary retention due to. Waller, 68:773, 

1952 

Barber, K. E. and Cross, R. R- Jr- Rnnary 
tract as cause of death in paraplegia, 


67; 494, 1952 

ard, C. R. Inc., Boone modification of 
Cummings nephrostomy catheter, 68. 
574, 1952 

Bunts apparatus for urinary incontinence, 
70: 555, 1953 

CampbeU fenestrated trocar for intro¬ 
duction of balloon catheters m cys 
tostomy, nephrostomy and py® 
lostomy, 66: 160, 1951 

Gilbert device for inflating and deflati g 
catheter bags, 62; 396,1949 

Lewis stone forceps for ureteroh o > 
68: 677, 1952 

Dokerblad catheter, 62: 262, 19 

Senger and Zorgniotti ® ® 

ureteral splinting, 69: 37 , ° . 

Yeinberg sheath for urinary drainage 
tubes, 68: 861, 1952 

miets urethral-ureteral splint, 

relare!%runo. Foley 
lithotomy, 66: 980, 1951 
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see E. Van Z. Scott, jt. suth. 
see S. A. Vest, jt. auth. 

Baiefz, L. H., see S. J. Arnold, jt. auth. 
Barinm injection for urethrography; fatal 
embolism, Gandin, 62 : 375, 1949 
Batland, Samuel, see Alvin Slipyan, jt. 
auth. 

Barnes, R. W, Bladder tumors (discussion), 
61:926,1949 

Interstitial cystitis (discussion), 63; 112, 
1950 


Method and rhythm in transurethral 
prostatic resection, 65: 603, 1951 
Results of palliative treatment of early 
carcinoma of prostate, 70: 4S9,1953 
Transurethral prostatic resection (dis¬ 
cussion), 64: 122, 1950 
and Martin, I. E. Endoscopic identifica¬ 
tion of tissue during transurethral 
prostatic resection, 62 : 730, 1949 
ITilson, IV. M., Bergman, R. T., Farley, 
S, E. and Hadley, H. L. Plastic sur¬ 
gery on oiinaiy bladder, 69; 641,1953 
Barnett, J. G., see F. L. Senger, jt. auth. 
Baron, Edgar and .Arduino, L. J. Primary 
renal actinomycosis, 62 : 410, 1949 
Barone, A. M. and Joelson, J. J. Leiomyo¬ 
sarcoma of prostate, 63: 533, 1950 
Bargain, F. Translumbar nephrecolopesy, 
66 : 173, 1951 

Pereira, A. and Bay, L. Surgical technique 
for stress incontinence in vromen; 
modification of ARilin's technique, 
70: 454, 1953 

Barr, J. R., Matthevr ilarshaR, Jr. 
^rtett, G. S. Influence of alumina gels on 
prevention of urinarv calculi, 66: 315. 

•»n»t - J » 


Barrett, TV, A. Hj-datid cyst of kidnev (dis- 
cosaoa), 64: 55, 1950 

^^^ger, B. S. Radium therapy of bladder 
cancer, retrospect and prospect, 68: 
2S0, 1952 

Barron, James, see O. S. Culp, jt. auth. 

Urokon so- 

um {0 per cent in excretorv urog- 
rapKy. €3: S49, 

Aluminum Gels, Amphojel 
JgI, pi^rention of magnesium am- 
monium phosphate calculi by feeding, 
ermeulen, Goetz, Ragins and Grove, 
66 ; 6, 1951 

TTej-rauch, jt. auth. 

B^'rrn. TV. C., see R. .M. Xesbit, jt. auth. 


Baumrucker, G. 0. Subtotal cystectomy 
for bladder atony (discussion), 63: 
214, 1952 

Baurys, TVilliam. Echinococcus disease of 
Hdnej-, 68: 441, 1952 
Fused pelvic Kdneys, 65:781, 1951 
Hemostasis in transurethral resections; 
Use of adrenalin-hyaluronidase mix¬ 
ture, 66 : 265, 1951 
Bay, L., see F. Barquin, jt. auth. 

Beach, E. TV. Osteitis pubis (discussion), 
66:425,1951 

Urologic complications of cancer of 
uterine cervix, 68; 178, 1952 
Beacham, H. T. Rupture of urinary bladder 
and prostatic urethra, 61: 271, 1949 
Trends in nephrectomy, 67; 441, 1952 
Beadles, R. O. Jr. and Urich, R. IV. Intra- 
renal lipoma, 67 : 460, 1952 
Beamer, P. R., see C. M. Norfleet, Jr., jt. 
auth. 

Bear, malignant testis tumor -with hepatic 
metastasis. Goodrnn, deElerh and 
McGoon, 69: S45, 1953 
Beard, D. E., see TV. E. Goodyear, jt. auth. 
and Goodyear, TV. E. Hyperparathy¬ 
roidism and urolithiasis, 64: 63S, 1950 
Beare, J. B., see C. .A.TVattenberg, jt. auth. 
and McDonald, J. R. Involvement of 
renal capsule in sur^caRy removed 
hypernephroma: Gross and histo¬ 
pathologic study, 61: S57, 1949 
Beckman, G. E. Jr., see Edgar Burns, jt. 
auth. 

Becton, Dickinson and Co., Doss needle 
for aortography, 68; 950,1952 
Begg, R. C. Sestuplicitas renum, case of sis 
functioning kidneys and ureters in adult 
female, 70:658,1953 

Beilin, L. M. Genital seR-mutUations bj' 
mental patients, 70 : 64S, 1953 
BeU, A. L. L., see F. L. Senger, jt, auth. 
Bell, J. G. Y. Hydronephrosis following 
bladder paralysis (discussion), 61: SS2, 
1949 

Urinary tuberculosis in children, 61: 671, 
1949 

Bell, Rudolph. Sequelae of prostatic surgery 
(discussion), 67 : 974, 1952 
Beneventi, F. .A. New drain, 69: 323, 1953 
and Noback, G. J. Distribution of blood 
vessels of prostate gland and urinaiy 
bladder; application to retropubic- 
prostatectomy, 62: 683, 1949 
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and Spellman, Eobert. Unsuccessful at¬ 
tempts to produce osteitis pubis in 
dogs, 69: 405, 1953 

and Twinem, F. P, Transection of ureter 
following uterine instrumentation, 
63; 224, 1950 

Benjamin, J. A. Hypospadias (discussion), 
65: 275, 1951 

Plastic ureteral operation (discussion), 
67: 870, 1952 

and Tobin, C. E. Abnormalities of kid¬ 
neys, ureters and perinephric fascia, 
anatomic and clinical study, 66: 
715, 1951 

Bennett, W. H. Malacoplakia of urinary 
tract; Report of 3 cases, 70; 84 ,1953 

Bennetts, F. A., see J. J. Crane, jt. auth. 

Berard, L. N. and Bryne, J. E. Priapism 
due to unusual metastasis from bladder 
carcinoma, 70; 261, 1953 

Berg, 0. C. and Allen, D. H. Use of car¬ 
bonated beverage as aid in pediatric 
excretory urography, 67: 393, 1952 
and Kearns, W. M. Solitary pelvic kidney, 
62: 275, 1949 

Berger, M. M., see H. M, Weyrauoh, jt. 
auth. 

Bergman, Harry, see Benjamin Sherwin, jt. 
auth. 

Bergman, R. T., see R. W. Barnes, jt. auth. 

Berman, M. H., see Herbert Brendler, jt. 
auth. 

see J. K. Lattimer, jt. auth. 
see Fred Lerman, jt. auth. 
see G. R. Nagamatsu, jt. auth. 
and Copeland, Herbert. Filling defects 
of ureterogram caused by varicose 
ureteral vein, 70: 168, 1953 

Berneike, R. R., see J. J. Kaufman, jt. auth. 
and Deming, C. L. Results of treatment 
of hydronephrosis by plastic surgical 
procedure with and without T-tube 
drainage, 66: 68, 1951 

Berry, J. L., see F. M. Jacobs, jt. auth. 

Berry, N. E. and Hamilton, J. D. Diagnosis 
of bladder tumor, 64: 464, 1950 
and Reese, Lionel. Malignant melanoma 
which had its first clinical manifesta¬ 
tions in prostate gland, 69: 286, 1953 

Berry, W. H., see J. A. Taylor, jt. auth. 

Best, J. W., see O. S. Culp, jt. auth. 
see H. A. Gailey, jt. auth. 
see J. K. Ormond, jt. auth. 
and Ormond, J. K- Empyema of residual 
ureter, 61: 904, 1949 


Beta-methylcholine, see Urecholine 

Beta-naphthylamine, carcinogenic effect on 
normal and substituted isolated sigmoid 
loop bladder of dogs. Scott and Boyd, 
70: 914, 1953 

Beynon, D. E., see 0. S. Culp, jt. auth. 

Bielstein, C. M., see D. D. Albers, jt. auth. 

Bigelow, H. J. Reference to commentaiy on 
his contribution to lithotrity. Nesbit, 
70; 594, 1953 

Bile duct, replacement with segment of 
ureter. Rieger, Wahl and Hass, 69: 
487, 1953 

Biopsy, bladder tumors. Royce and Acker¬ 
man, 66; 66, 1951 

implantation of prostatic cancer at site 
of, Clarke, Leadbetter and Campbell, 
70 : 937, 1953 

kidney, for suspected neoplasm. Wey- 
rauch, Wanless, Goebel and Scott, 
67: 60, 1952 

needle, of prostate. Melick, 66: 408, 1951 
perineal, value in establishing diagnosis 
of prostatic carcinoma, 63: 334, 1950 
prostatic. Rinker and Shuman, 67: 709 


1952 

punch, prostatic. Veenema, 69 : 320,1953 
transurethral, in bladder tumors. Milner, 
61: 917, 1949 

Biorn, C. L., Browning, W. H. and Thomp¬ 
son, Luther. Transient bacteremia im¬ 
mediately following transurethral pros¬ 
tatic resection, 63: 155, 1950 
Birchall, Robert. Responsibility of an 
internist in treatment of pyelonephritis, 
68 : 798, 1952 

Birdsall, J. C., Poore, G. C., Burros, H. M. 
and Liang, D. S. Progress in suprapubic 
prostatectomy, 68: 729, 1952 
Bischoff, A. J., see G. J. Thomas, jt. au 
Black, A. S., see F. Z. Havens, jt._ autU. 
Black, S. R., see J. B. Anderson, jt. autb. 
Bladder, see also Urinary Tract, Urogenita 
Tract 


and 


ctinomycosis, 62: 163, 1949 
.myloidosis. Senger, Thomley 
McManus, 63: 790, 1950 
nastomosis to rectum, in exstrophy 

Boyce and Vest, 67: 603,1952 

natomy, response of detrusor . 

electrical stimulation of bypoga 




1037, 1949 

artificial. Thompson, 6i: 


1950. 
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Merricks, Gilchrist, Hamlin and 
Rieger, 65: 581, 1951 
carcinogenic effect of beta-nephthyl- 
amine on. Scott and Boyd, 70: 914, 
1953 

atony, cystectomy, subtotal. Fitzpatrick, 
Orr, HajTvard and Glanton, 68: 
206, 1952 

automaticity, neurosurgical establish¬ 
ment following paralysis. Meirowsky, 
Scheibert and Rose, 67; 192, 1952 
banthine influence, see Banthine 
blood vessel distribution, application to 
retropubic prostatectomy. Beneventi 
and Noback, 62 : 663, 1949 
bone formation following suprapubic 
prostatectomy. Sewell, Siceluff and 
Horton, 62 : 842, 1949 
calculi, see also Urinary Tract calculi 
Abehouse and Weinberg, 65: 316, 1951 
and carcinoma. Powers and Matflerd, 
67: 184, 1952 

associated with bilateral hydronephro¬ 
sis. Dorsey, 68: 201, 1952 
development upon foreign bodies sur¬ 
gically introduced into rate. 
Vermeulen, Grove, Goetz, Ragins 
and Correll, 64: 541,1950 
failure of hyaluronidase to inhibit 
growth on foreign bodies. Helsby, 
Vermeulen and Goetz, 69; 354, 
1953 

formation on foreign bodies in rats. 
Vermeulen, Helsby and Goetz, 
68 ; 790, 1952 

giant. Wishard, Jr. and Nourse, 63: 
794, 1950 

litholapaxy for. Nesbit, 70: 594, 1953 
operations. Twinem and Langdon, 66; 

201, 1951 

originating from calcified fibromyoma 
of uterus. Weiner, Burke and 
Sherman, 63 : 625, 1950 
xanthine. Taylor and Taylor, 68 : 659, 
1952 

capacity, reduction and enlargement. 
Barnes, Wilson, Bergman, Farley and 
Hadley, 69: 641, 1953 
c osure, o.vidized cellulose, in suprapubic 
prostatectomy. Thumann, Jr. and 
Stump, 67; 95, 1952 

clots, device for removing. Timberlake, 
62-- 394, 1949 

contracture of neck, in children. Gailey 
and Best, 70: 884, 1953 


radiographic diagnosis. Edling, 67: 
197, 1952 

cystectomy, see also Bladder operations; 
Urinary tract operations, etc. 
Goodhope, 63; 294, 1950. Wattenberg 
and Beare, 64: 304, 1950. Higgins, 
64: 318, 1950. Thomas Malcolm and 
Bischoff, 66: 553, 1951. Jewett, 67: 
672,1952. Moore and Howe, 69; 390, 
1953. Dean, 70 : 246, 1953. Jewett, 
70 : 620, 1953. 

and pelvic lymphadenectomy for car¬ 
cinoma. Kerr, Jr. and Colby, 63: 
842, 1950 

for cancer. Graves, Buddington and 
Thomson, 63: 821, 1950. Higbee, 70: 
237, 1953. Jewett, 70 : 620, 1953 
for carcinoma. Marshall and Whitmore, 
Jr., 63 : 232, 1950. Higgins, 64: 
318, 1950. Milner, 69 : 657, 1953 
combined with gland dissection and 
bilateral uretero-enterostomy. 
Leadbetter and Cooper, 63 : 242, 
1950 

followed by isolated sigmoid loop sub¬ 
stitution for bladder. Thompson, 
64: 85, 1950 

for exstrophy, repair of large abdominal 
defects following. Strong, 64: 743, 

1950 

influence of depth of infiltration of 
tumor on 5-year results. Jewett, 
67: 672, 1952 

osteitis pubis following. Mortensen, 
66 : 412, 1951 

radical, for new growths. Dean, 70: 
246, 1953 

segmental resection, and nephro-ureter- 
ectomy, for papillarj’- carcinoma of 
ureter, cessation of bladder papillo¬ 
matosis following. Scott, 65: 235, 

1951 

subtotal, for atony. Fitzpatrick, Orr, 
Hayward and Glanton, 68:206,1952 
for tuberculous cystitis. Sargent, 
70: 207, 1953 

ureteral management afterward. 

McCrea, 69: 217, 1953 
urothelium intervening between gross 
neoplasms, histologj\ Melicow, 68: 
261, 1952 

cystitis, banthine. Risldnd and Zide, 
68 : 636, 1952 

emphysematosa. Teasley, G. H., 62: 
48, 1949 



lOOS 


CmrULATIVJE INDEX—VOLUMES 61-70 


follioularis. Kretschmer, 68; 252,1952 
glandularis, variations in morphology 
of epithelium. Pund, Yount and 
Blumberg, 68; 242, 1952 
interstitial; see Bladder, interstitial 
cystitis 

occurring after transurethral resection. 

Mathd, 62: SOS, 1949 
operations for. Bourque, 65; 25, 1951 
radiation, treated by ACTH. Peraky 
and Austen, Jr., 70: 724, 1953 
tuberculous. Sargent, 70 : 207, 1953 
cystogram. Perez Castro, 64; 484, 1950. 
Boyce, Harris and Vest, 70; 969, 1953 
deformit}', evidence of posterolateral 
spinal cord disease. Lich, Jr. and 
hlaurer, 66: 213, 1951 
delayed. Stewart, 70; 588, 1953. Bunge, 
70: 729, 1953 

demonstration of lesions. Siceliff. 66; 
593, 1951 

in parab'sia. Bors and Comarr, 68; 
691, 1952 

to evaluate size of neoplasms. Brunkow, 
70: 234, 1953 

value in appraisal of end results of 
prostatic surgery. Brodny and 
Robins, 67; 962, 1952 
cystolithotomy. Twlnem and Langdon, 
66 ; 201, 1951 

05 ^stometer. Milam and Leberman, 66; 
597, 1951 

cj'stometrogram, and cystogram in pa¬ 
ralysis. Bors and Comarr, 68; 691, 
1952 

role of residual urine in interpretation. 
Veenema, Carpenter and Root, 68: 
237, 1953 

cystoscope, see American Cj’'stoscope 
Makers, Inc.; Arm.amentarium, V. 
Mueller & Co. 

cystoscopy, value in kidney injury. 
Orldn, 63: 9, 1950 

xyloc.aine as anesthetic. Haines and 
Grabstald, 62; 901, 1949 
C 5 ’^stoprostatovesiculectomy. Rabaddn 
hlarina, 68:831,1952 
C 5 'stostom 3 ’', fenestrated trocar for intro¬ 
duction of balloon catheters. Camp¬ 
bell, 65; 160, 1951 

suprapubic, instrument for. Engel, 65: 
99S, 1951 

trocar, instrument for. Engel, 65; 998, 
1951 


cysto-urethrograms before prostatec¬ 
tomy. Boone, 67: 358, 1952 
role in diagnosis of bladder paralysis. 
Ney and Duff, 63: 640, 1950 
cysto-urethrosoope, Goddard, 67; 526, 
1952 


cytology of carcinoma. Bothe, Dalton 
and Killessen, 65: 1108, 1951 
decompression, disturbances in kidney 
regulation of excretion of water and 
sodium salts. Wilson, Reisman and 
Moyer, 66: 805, 1951 
detrusor muscle, spontaneous activity 
of. Ingersoll and Hegre, 66: 758, 1951 
dilatation. Bruton, 66: 607, 1951 
dilated. Fish, 63: 802, 1950 
distension associated with absence or 
deficiency of abdominal musculature. 
Greene, Emmett, Culp and Kennedy, 
68:217, 1952 

sudden and complete decompression 
versus slow empt}dng. Hrjmtschak, 
61: 545,1949 

diverticulum. Senger, Bottone and Roth- 
feld, 68: 699, 1952 

associated with inguinal hernia. 

Scardino and Upson, 69: 282, 1953 
carcinoma arising in. Boylan, Greene 
and McDonald, 65:1041,1951 
marsupialization, 62; 719, 1949 
sarcoma in. Thomas and Abernathy, 
68 : 470, 1952 

drainage, see also Prostate, various 
operations 

apparatus. Martino Savino, 67: 52J, 
1952 

catheter. Buddington and Graves, 6 : 


387 1949 

sfunction. Lapides, 70: r4, 
:ctroc 3 'stogram. Slater, 69: 626,19 
otrolyte absorption. Maluf, 69:396, 
ctrom 5 mgraphy. Bo3me, 67: , 

iometriosis. Fitzgerald and Kuhn, 62. 

467,1949 ^ _ 

ioscope, see also Armamen arm 
loscope, foroblique and retrospective. 

McCarthy, 66: 1050, 1951 , , 

argement through ileocystoplasty. 

Cibert, 70 : 600, 1953 

A4, 'fnjW 1949. 
iresis. Flagg, 61: 104S, 

Pund, Yount and Blumoerg, 

242, 1952 
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exstrophy. Rubovits and Arnkoff, 62; 52, 
1949. Strong, 64; 743, 1950. Hepburn, 
€5; 389, 1951 

complicated bj* adenocarcinoma, ure- 
tero-intestinal anastomosis and 
cystectomj'. Goyanna, Emmett and 
McDonald, 65: 391, 1951 
treatment. Boyce and Vest, 67:503,1952 
uretero-intestinal anastomosis. Higgins, 
63 : 852, 1950. Kretschmer, 63: S63, 
1950. Harvard and Thompson, 65: 
223, 1951 

fistula; see Fistula 

foreign body, e.vperimental production 
of urinary tract calculi. Grove, 
Vermeulen, Goetz and Ragins, 64: 
549, 1950 

instrumental removal. Joelson, 64: 
572,1950 

freezing, rapid. McDonald, Taylor and 
Heckel, 64; 326, 1950 
function, see also Bladder, paralj’sis 
function, eSect of banthine; see Banthine. 
foUowing paralysis. Simons, 64: 5S6, 
1950 

glucose absorption. Maluf, 69; 396, 1953 
granuloma, subtotal cystectomy for. 

Sargent, 70 : 207, 1953 
Hunner ulcer, see Bladder, interstitial 
cystitis. 

hj-pertrophy. Bruton, 66: 607. 1951 
ileocystoplasty, bladder enlargement 
through. Cibert, 70: 600,1953 
infections; see also Bladder, cystitis; 
urinary tract infections 
due to nervous system lesions. Fergu¬ 
son, 64: 578, 1950 

infiltration treatment of interstitial 
cystitis. Rose, 65: 1021, 1951 
Bladder, injury; see also Bladder, rupture 
mjury during pelvic operations. Aschner, 
69: 7/4, 1953 

gunshot wound. Jacobs, 62: 196, 1949 
war. Clarke and Leadbetter, 67: 719, 
1952. Henkel, 70: 637, 1953 
interstitial cystitis. Hand, 61: 291, 1949. 
Seaman, 63; 105,1950. Van Duzen and 
Mustain, 66: 1033. 1951. Smith, 67: 
903, 1952. McDonald, Upchurch and 
Sturdevant, 70 : 890, 1953. 

ACTH. Paquin and MarshaU, 69 : 787, 
1953 

banthine. Riskind and Zide, 68: 636, 
1952 


cortisone. Hot-t, 67: 899,1952. Dees, 69: 
496, 1953.' 

fulguration. Coppridge, Roberts and 
Rosser, 63 : 630, 1950 
infiltration treatment. Rose, 65: 1021, 
1951 

irrigations, postoperative, avoidance of. 

Stegeman, 63 : 882, 1950 
leukoplakia associated with carcinoma. 

Connery, 69: 121, 1953 
litbolapasy. Twinem and Langdon, 66: 

201, 1951. Nesbit, 70 : 594, 1953. 
lithotrite. Carlson, 61; 155, 1949 
malakoplakia. Higbee and Rilfoyle, 66: 
750, 1951. Bennett, 70: S4, 1953 
and sarcoidosis. French and Mason, 
66 : 229, 1951 

marsupialization for diverticula. Crane, 
62: 719, 1949 

multUocular. Senger and Santare, 68: 
283, 1952 

neck, contracture, in children. Gailey 
and Best, 70: SS4, 1953 
radiographic diagnosis. Edling, 67; 
197,1952 

obstruction, see also Prostate, benign 
hjTJertrophy; Urethra, stricture, 
etc. 

Peyton, 69:109,1953. Carter, 69:118, 
1953 

associated with urethral valves. 
Wolgin, Rosenberg and Musohat, 
68:506, 1952 

due to leukemic infiltration of pros¬ 
tate. Hare, Spence and Fuqua, 
62: 845, 1949 

due to prostatic cancer. Mullenix and 
Prentiss, 65: 60S, 1951 
in children. McDonald, Upchurch 
and Sturdevant, 70: 94, 1933 
in women. Hutchins, 69: 102, 1953 
treated by transurethral resec¬ 
tion. Emmett, Hutchins and 
McDonald, 63: 1031,1950 
stricture following retropubic pros¬ 
tatectomy. Wilhelm and Freed, 62: 
660, 1949 

transurethral resection, in female. 
Powell and Powell, 61: 537, 1949 
nerves, phyaology. Bourque, 65: 25, 1951 
neurogenic; see Bladder, paralysis 
new growths. St. Martin, O’Brien and 
hUtchell 64: 426, 1930 
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adenocarcinoma. Kretschmer, 61: 754, 
1949 

complicating exstrophy. Goyanna, 
Emmett and McDonald, 66: 391, 

1951 

adenofibroma. Levi and Solomon, 70: 
898, 1953 

adenoma, nephrogenic. Friedman and 
Kuhlenbeck, 64: 657, 1950 
amyloid tumor. Craig, 61: 365, 1949. 

Roen and Wiener, 66: 119, 1951 
associated with kidney tumors. 

Kaminsky, 61; 997, 1949 
biological behavior of transitional cell 
papilloma, Deming, 63: 815, 1950 
biopsy. Royce and Ackerman, 65:66,1951 
cancer, cystectomy. Graves, Budding- 
ton and Thomson, 63: 821, 1950. 
Jewett, 70: 620, 1953. 
diagnosis and treatment. Thomas, 
61: 359, 1949 

radium therapy. Barringer, 68; 280, 

1952 

regression following uretero-intes- 
tinal anastomosis. Fort, Harlin 
and Atkinson, 66: 688, 1951 
segmental resection for. Jewett, 70: 
620, 1953 

carcinogenesis in mice. Hughes and 
Clymer, Jr., 62: 837, 1949 
carcinogenic effect of beta-naphthyl- 
amine on normal and substituted 
isolated sigmoid loop bladder of 
dogs. Scott and Boyd, 70 : 914, 1953 
carcinoma. Coppridge, Roberts and 
Culp, 66; 540,1951. Wessell, Kuritz, 
Burger and Reagan, 67: 523, 1952 
arising in diverticula. Boylan, Greene 
and McDonald, 66: 1041,1951 
associated with calculi. Powers and 
Matflerd, 67: 184, 1952 
associated with leukoplakia. Connery, 
69; 121, 1953 

classification. Marshall, 68: 714, 1952 
clinical and pathological features. 
Hejtmancik and Childers, 69: 
377, 1953 

clinical, therapeutic and pathological 
aspects of 135 cases. Royce and 
Ackerman, 66: 66, 1951 
conservative operation. Royce and 
Ackerman, 66: 66, 1951 
correlation of pathology with treat¬ 
ment and prognosis, Kerr, Jr. 
and Colby, 66: 841, 1951 


cystectomy; see also Bladder, cystec¬ 
tomy; Bladder, new growths, 
cancer; Bladder, operations; Uri¬ 
nary tract, operations 
Marshall and Whitmore, Jr., 63: 
232, 1950. Goodhope, 63: 294, 
1950. Thomas, Malcolm and 
Bisohoff, 66: 553, 1951 
and pelvic lymphadenectomy. 
Kerr, Jr. and Colby, 63 : 842, 
1950 

ureter management afterward. 

McCrea, 69: 217, 1953 
gland dissection and bilateral 
uretero-enterostomy. Lead- 
better and Cooper, 63:242,1950 
cytology. Bothe, Dalton and Zilles- 
sen, 66: 1108, 1951 
determination of nature of regrowtb 
of tissues following resection. 
Melicow, 68: 261, 1952 
6-year survival. Cook Jr. and Kim¬ 
brough, 69 : 507,1953 
interstitial radiation. Wayroan, 64: 
469, 1950 

metastasis to penis. Fort, Bailey and 
Kicklighter, 66: 238, 1951 
metastases to skin. Mantell and 
Hamilton, 66: 386, 1951 
popophyllin. Bunge, 68: 475, 1952 
prolapsing through urethra. Davis, 
Pratt and Greene, 68:703,1952 
radical operation. Royce and Acker¬ 
man, 66: 66, 1951 
radium implantation vs. segmental 
resection. Kligerman, Robinson, 
Fish and David, 68; 706,1952 
recurrence. Melicow, 68; 261, 1952 

regression following uretero-intes- 
tinal anastomosis. Goldberg, 6 : 


116, 1950 

relation of preoperative estimate o 
pathologic demonstration of ex¬ 
tent. Marshall, 68 : 714, 1952 
results. Milner, 69 : 657, 1053 
review of 104 cases. Math5 and Angel 


inos, 70: 464, 1953 

ital resection; see also Bladder, 

mental resection 

vesical. Gibson, 70 : 242, 195 

ance of sedimentation rat^ 

■man and Burns, 64 : 811, 1950 
letastasis from- Hamer an 
urse, 65: 850, 1951 
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Btilbamidine diisethionate. Harrison, 
Warres and Fust, 63: 299, 1950 
transplantable, induction in inbred 
strains of mice. Hughes, 62 : 833, 
1949 

transxirethral biopsy. Milner, 61: 
917, 1949 

transurethral resection. Moore and 
Howe, 69 : 390, 1953 
unusual metastasis producing pri¬ 
apism. Berard and Brsme, 70:261, 
1953 

uietero-intestinal anastomosis; see 
also Ureter, uretero-intestinal 
anastomosis 

Woodruff, Cooper and Leadbetter, 
67:873,1952 

upper urinary tract following. 
Dean, 63: S5S, 1950 
variations in morphology of epithe¬ 
lium. Bund, Yount and Blum- 
berg, 68: 242, 1952 

children. Surra Canard and Eivarola, 
69: 272, 1953 

diagnosis. Wesolowsld, 61: 1034, 1949. 

Berry and Hamilton, 64: 464, 1950. 
evaluation of size by cystogram. 

Brunkow, 70 : 234, 1953 
fibroma. Se.vton, 67:309, 1952 
fibromyoma. Kleitsoh, 65; 60, 1951 
freezing of wall, experimental work. 
McDonald, Taylor and Heckel, 64: 
326, 1950 

fulguration. Coppridge, Roberts and 
Rosser, 63 : 630, 1950. Waller and 
Hamer, 64; 651, 1950 
ganglioneuroma. Wjunan, Chappell and 
Jones, 63: 526, 1950 

infiltrating, removal by resectoscope. 

McCarthy, 65: 1050,' 1951 
infiuence of depth of infiltration on 
5-year results following complete 
extirpation of primary growth. 
Jewett, 67 : 672, 1952 
leiomyoma. Campbell and Gislason, 
70: 733, 1953 

massive electrocoagulation combined 
with ligation of vena cava for pre¬ 
vention of pulmonar\' embolism, 
70 : 456, 1953 

melano-epithelioma. Morrow, Jr., 
Woolner and Emmett, 67:92,1952 
mesenchj-moma. Bowen, 64 : 311, 1950 
mucus secreting adenocarcinoma. 
Kretschmer, 61; 754, 1949 


operations. Waller and Hamer, 64; 651, 

1950 

papillary carcinoma. Bailey, Fort and 
Harlin, 62: 44, 1949 
papillary epitheliomas. Ferris, Kaplan 
and Thompson, 62 : 448, 1949 
papillary tumors, conservative surgerj'. 

Higbee, 70: 237, 1953 
papillomatosis, cessation following 
nephro-ureterectomy and segmen¬ 
tal cystectomy for papillary car¬ 
cinoma of ureter. Scott, 66: 235, 

1951 

radiation therapy. Mathe and Angel 
Llanos, 70 : 464, 1953 
radical transurethral resection. Rey¬ 
nolds, Schulte and Hammer, 61: 
912, 1949 

radiocobalt. Schulte, Hinman, Jr. and 
Low-Beer, 67: 916, 1952 
recurrence in urethra, 69: 652, 1953 
Registry of Genito-Urinary Pathologj*. 

Dean and Ash, 63: 61S, 1950 
rhabdomyosarcoma. Meisel, Heath and 
MBle’r, 61: 525, 1949 
sarcoma, ffiggins, 62; 317,1949. Burros, 
Drapiewsld and Purcell, 63: 122, 
1950. Fister and Lund, 65:401,1951. 
Katzen, 67: 518, 1952. Mostofi and 
Morse, 67: 6S1, 1952. Way, 67; 6SS, 

1952. Meisel, Heath and Miller, 67: 
694, 1952. Youngblood, Banks and 
Denney, 67; 957, 1952. Cecil, 70: 
257, 1953. Riddell and Kudish, 70; 
472, 1953. Grabstald and Haines, 
70 : 907, 1953. 

sarcoma botryoides. Morse and Jarman, 
70: 900, 1953 

sarcoma in diverticulum. Thomas and 
.Abernath 3 ', 68 : 470, 1952 
segmental resection. Higbee, 70 : 237, 

1953. Gibson, 70 : 242,1953. Jewett, 
70: 620, 1953 

skin metastasis. McCrea, 62; 15S, 1949 
suprapubic fulguration. Higbee, 70: 
237, 1953 

suprapubic resection. Higbee, 70 : 237, 
1953 

transitional cell papilloma, biological 
behavior. Doming, 63: 815, 1950 
transurethral resection. Rermolds, 
Schulte and Hammer, 61: 912, 1949. 
Waller and Hamer, 64 : 651, 1950. 
Higbee, 70:237,1953. Dean, 70; 246 
1953 
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untreated. Sauer, Blick and Meekan, 
63: 124, 1950 

ureteral transplant. Higbee, 70 : 237, 
1953 

use of tetrazolium chloride. Bunge, 66; 
722, 1951 

normal, carcinogenic effect of beta- 
naphthylamine on. Scott and Boyd, 
70 : 914,1953 

obstruction, see also Prostate, benign 
hypertrophy; Urethra, stricture, etc. 
at neck due to leukemic infiltration of 
prostate. Hare, Spence and Fuqua, 
62: 845, 1949 

ureterovesical, surgical relief. Orr, 63: 
1043, 1950 

operation; see also Bladder, cj'stectomy, 
segmental resection, etc. 
operation, dilation. Fish, 63: 802, 1950 
for stress incontinence. Schinagel, 64; 
573,1950 

plastic. Barnes, Wilson, Bergman, 
Farley and Hadley, 69: 641, 1953 
pain, operations for. Bourque, 66; 25,1951 
panendoscope. McCarthy, 65: 1050, 1951 
papillomatosis treated by podophyllin. 

Duckworth, 64: 740, 1950 
paralysis. Lich, Jr. and Maurer, 66: 213, 
1951. Hutch and Bunts, 66: 218, 1951. 
Prather, 66: 347, 1951. Talbot, Pauli 
and Read, 70: 216,1953 
apparatus for urinary incontinence. 

Bunts, 70: 555, 1953 
associated with diabetes mellitus and 
diabetic neuropathy, transurethral 
resection of vesical neck for. 
Emmett, Daut and Sprague, 61; 
244, 1949 

bacteriological study of urine. Owen 
and Finch, 61: 258, 1949 
congenital, nonsurgical treatment. 

Prince and Scardino, 69: 520, 1953 
cysto-urethrography in diagnosis. Ney 
and Duff, 63: 640, 1950 
death due to kidney insufficiency. 

Barber and Cross, Jr., 67: 494, 1952 
diagnosis by electromyography. Boyce, 
67; 650, 1952 

due to vertebral metastasis of prostatic 
carcinoma. Kawaichi and Rider, 
70: 720, 1953 

effect of electric stimulation of pu¬ 
dendal nerves on bladder neck. 
Bors, 67 : 925, 1952 


electromyographic recordings. Boyce, 
Corey, Vest and French, 70 : 605, 
1953 

function of kidney. Rogers and Bors, 
63: 100, 1950 

function return. Stone, 63: 673, 1950 
hydronephrosis due to vesico-ureteral 
reflux. Talbot and Bunts, 61; 870, 
1949 

neurosurgical establishment of auto- 
maticity. Meirowsky, Scheibert 
and Rose, 67: 192,1952 
operative management of complica¬ 
tions. Semans, 62:820,1949 
physiological principles governing ther¬ 
apy. Ritter and Sporer, 61: 528, 

1949 

reflux. Bors and Comarr, 68: 691,1952 
vesico-ureteral. Hutch, 68:457,1952 
role of nerve blocks in management. 
Bors, Comarr and Moulton, 63:653, 

1950 

sacral neurotomy for. Brendler, 
Krueger, Lerman, Harper, Bradley, 
Berman, Hertzberg, Lerman and 
Dean, 70 : 223, 1953. Patton and 
Schwartz, 70; 230,1953 
sexual function of cases of. Talbot, 61: 
265, 1949 

sterilization of infection by methena- 
mine mandelate. Simons, 64: 586, 


1950 

suprapubic cystostomy for complica¬ 
tions. Semans, 62:820,1949 
transurethral resection for. Semans, 
62: 820, 1949. Emmett, Albers and 
Anderson, 66; 36, 1951. Jacobs, 
Berry and Orman, 70: 615, 1953 
urecholine. Lee, 62: 300, 1949 
urethral diverticula associated with. 

Pate, Jr. and Bunts, 66:108,1951 
urethral changes. Comarr and Bors, 


355, 1951 

Btitis. Corbus, Jr., 69: 374, 1953 
ilogy. Ferguson, 64; 578,1950 
irning therapy of paralysis. Ritter 
and Sporer, 61: 528, 1949 
lal and abnormal. Lapides, 70: > 

1953 

;rves. Bourque, 65: 25,1951 

icretion in dog. Alvarez -lerena, 67. 

fa?’ Td abnormal micturUg- 
Muellner and Fleischner, 61. 23rf, 
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response of detrusor muscle to electrical 
stimulation of hj'pogastric nerves. 
Hegre and Ingersoll, 61:1037,1949 
pressure during urinarj’ retention. Law- 
son, Schneeberg and Tomlinson, 67: 
951, 1952 

prolapse of transitional cell epithelium. 
Davis, Pratt and Greene, 68 : 703, 
1952 

radiation cystitis treated by ACTH. 

Pershy and Austen, Jr., 70: 724, 1953 
radium implantation vs. segmental re¬ 
section for carcinoma. Kligerman, 
Robinson, Fish and David, 68 : 706, 
1952 

reduplication. Laughlin, Derian and 
Bo.vd, 68:2S9,1952 

reflux, vesico-ureteral, in paral 3 -sis. 
Hutch, 68 : 457, 1952 

Bladder, resection, see also Bladder, seg¬ 
mental resection 

resection for interstitial cj'stitis. Smith, 
67; 903, 1952 

Bladder, rupture, see also Bladder, injurj- 
rupture. Beacham, 61: 271, 1949. Cohler 
and Seidman, 62: 463, 1949. Nemser 
and Weinberger, 68 : 603, 1952 
associated vrith fracture of pelvis. 
Prather and Kaiser, 63: 1019, 1950. 
Jlej'er and Fahej', 68 : 297, 1952 
during transurethral resection. Bobbitt, 
64: 33S, 1950 

of tubo-ovarian abscess into. Young 
andBacci, 63; 1057,1950 
secretion, phj-siology. Alvarez-Ierena, 
67; 939, 1952 

segmental resection, for cancer. Higbee, 
70 : 237, 1953. Gibson, 70 : 242, 1953. 
Jewett, 70: 620 ,1953 

vs. radium implantation for carcinoma. 
Khgerman, Robinson, Fish and 
David, 68:706,1952 

separation of urethra from, due to pelvis 
fracture. Constantian and Felton, 68 : 
S23, 1952 

stress incontinence. Schinagel, 64 : 573, 
1950. Barqufn, Per4ira and Baj', 70: 
454, 1953 

aonoperative treatment. Wharton, 69: 
511,1953 

operation for. ^laurer and Lich, Jr., 67: 
644,1952 

Physiologic treatment. Kegel and 
Powell, 63; SOS, 1950 

stricture at nect, following retropubic 


prostatectomy. Wilhelm and Freed, 
62; 660, 1949 

suprapubic cj'stostomj", and transure¬ 
thral resection for prostatic car¬ 
cinoma. Flocks, Harness, Tudor and 
Prendergast, 66 : 393, 1951 
extraskeletal bone formation following. 
Sewell, Sicelufi and Horton, 62; 
S42, 1949 

for urine retention in bladder paralj'sis. 
Semans, 62: S20,1949 

suprapubic resection for tumors. Higbee, 
70: 237, 1953 

tear-drop. Prather and Kaiser, 63: 1019, 
1950 

transillumination. Petillo, 67:492,1952 
trigone, transplantation into sigmoid, 
Barnes, Wilson, Bergman, Farley 
and Hadley, 69: 641,1953 
tuberculosis; see also Urinary Tract 
tuberculosis; Urogenital Tract tuber¬ 
culosis 

operations for. Bourque, 65; 25,1951 
Deoc 3 'stoplasty for. Cibert, 70 : 600, 
1953 

intractable, transplantation of ureter 
in. Jacobs, 61: 517, 1949 
tumor registr 3 ’, see Registr 3 ’ of Genito- 
Urinar 3 ' Pathology. Dean and Ash, 
63: 618, 1950 

urea absorption. Maluf, 69:396, 1953 
urethro-trigonitis treated br' nitro- 
furazone. Sweetser, Jr. and Harrison, 
Jr., 65: 684,1951 

urinary extravasation. Baker, Wilkey and 
Barson, 61: 943, 1949. Berr 3 ’, 61: 956, 
1949. Presman and Greenfield, 69: 
677, 1953 

foUowing transurethral resection. Wey- 
rauch, Peterfy and Goebel, 65: 615, 
1951 

urinary incontinence, apparatus for. 
Bunts, 70: 555, 1953 

associated with epispadias. Campbell, 
67: 988, 1952 

clamp. CampbeU, 64:821,1950 
condom-coupled urinal for. Pauli, 69: 
462, 1953 

due to congenital absence of urinar 3 ^ 
sphincter. Taylor and Bern*, 70: 
203, 1953 

due to epispadias. Dees, 62: 513, 1949 
following prostatectom 3 -, nonoperative 
treatment. Verg4s-Flaqu5, 61: 96, 
1949 
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following prostatic surgery. Rolaick 
and Arnheim, 61: 591, 1949 
operation. Verg6s-Flaqu6 and Lowaley, 
65: 427, 1951. Strong and Van 
Buskirk, 66: 234, 1951. Cooney and 
Horton, 66: 586,1951 
postoperative. Davis, 66: 93,1951 
prevention following radical retropubic 
prostatectomy. Hock, 66:753, 1951 
urinary retention, associated with di¬ 
verticulum of colon. Harlin and 
Hamm, 68:384, 1952 
due to banthine. Waller, 68: 773,1952 
due to traumatic aseptic pericystitis. 

Campbell, 61; 550,1949 
during pregnancy. Burdon, Maurer and 
Lich, Jr., 66 : 578,1951 
in cases of paralysis, transurethral re¬ 
section for. Semans, 62 : 820, 1949. 
Baker, Carney and De Rosa, 63: 
309, 1950 

in female treated by transurethral re¬ 
section, Emmett, Hutchins and 
McDonald, 63: 1031,1950 
postoperative, furmethide iodide in. 

Laughlin and Veber, 63:918, 1950 
pressure-distention curves. Lawson and 
Tomlinson, 66:678, 1951 
ureoholine. Lee, 64; 408,1950 
urothelium intervening between gross 
neoplasms in total cystectomy, his¬ 
tology. Melicow, 68; 261,1952 
vesicosigmoidostomy, experimental. 
Champion, Fowler, Coleman, Jr. and 
Florence, 66:814,1951 
vesico-ureteral reflux treated by skin 
ureterostomy through pedicle flap. 
Talbot, Pauli and Read, 70: 216, 
1953 

vesico-urethropexy. Taylor and Berry, 

70 : 203, 1953 

water absorption. Maluf, 69: 396, 1953 
Blick, M. S., see O. J. Oberkircher, jt. 
auth. 

see H. R. Sauer, jt. auth. 
see W. J. Staubitz, jt. auth. 

Blood, anemia, complication in urologic 
patient. Brink and Peters, 64: 529, 1950 
sickle cell, associated with hematuria. 
Goodwin, Alston and Semans, 63: 
79,1950. Harrison and Harrison, Jr., 
68: 943, 1952 

associated with priapism, Campbell and 
Cummins, 66: 697, 1951 


suggestive of bone marrow metastasis 
in prostatic cancer. Alyea and 
Bundle, 62: 332, 1949 
bacteremia following transurethral pros¬ 
tatic resection. Biorn, Browning and 
Thompson, 63: 155, 1950 
bleeding controlled by antihemophilic 
globulin. Vermooten, 63: 30, 1950 
bleeding following transurethral re¬ 
section prevented by heparin and 
dicumerol. Olwin, Papierniak and 
Merricks, 63: 303, 1950 
chemistry values after uretero-intestinal 
anastomosis; see also Electrolyte 
imbalance 

Whisenand and Moore, 66 : 564, 1951. 
Doroshow, 66 : 831,1951 
clots, bladder; device for removal. 

Timberlake, 62:394,1949 
electrolyte changes after uretero-in¬ 
testinal anastomosis, see Electrolyte 
imbalance 

flow, kidney, alteration in. Arcadi and 
Parman, 62; 756,1949 
hemangioma of renal papilla as cause of 
hematuria. Williams, 62: 436, 1949 
hematuria, associated with idiopathic 
purpura. Lazarus, 62; 354, 1949 
associated with papilloma of kidney 
pelvis. Jacobs and Brown, 66: 185, 
1951 

caused by focal pyelonephritis. Harlin, 
Foster and Armstrong, 64:445,1950 
due to dicumarol therapy. Gilmer and 
Hewit, 66:1143, 1951 
of kidney origin. McKay, Baird and 
Lynch, 61: 1, 1949. Moore, 62: 762, 
1949. Sanjurjo and Koppisoh, 66: 
298, 1951 

of kidney origin, associated with sickle 
cell disease. Harrison and Harrison, 
Jr., 68; 943, 1952 

caused by hereditary hemorrhagic 
telangiectasia. Campbell, 62: 80, 


1949 . 

relation of chronic hemorrhagic 
papillitis to. Nation, Butt, Mas¬ 
sey and Gallup, 68: 74, 1952 

loglobinemia, following transure hral 

resection. Creevy. 66: 876 953- 

Creedle, Warren and 

1951. Goodwin, Cason and Scott, b . 

1075, 1951 . ^ 

nd hemoglobinuric nephrosis comp - 
eating transurethral prostatic re- 
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section. Woodruff and Firininger, 
62; 168,1949 

heat factor in transurethral resection. 
Ferguson and Miller, 69:128,1953 
hemolj'sis, following transurethral pros¬ 
tatic resection. Wear, 62; 470, 1949. 
Ebert, 62:736, 1949 

prevented by isotinic irrigating solu¬ 
tion during transurethra resection. 
Creevy, 68:324,1952 

hemopMlia, complication in urologic 
patient. Brink and Peters, 64: 529, 
1950 

successful nephrectomy. Vermooten, 
63: 30.1950 

hemorrhage, arrested by aerated starch. 
Ritter and Bloomberg, 67: 543, 1952 
at or Bubsequest to operation. Ormond 
and Klinger, 63:729,1950 
control during suprapubic prostat¬ 
ectomy by oxycel-bag catheter 
technique. Thumann, Jr. and 
Stump, 67; 95, 1952. Baker and 
Graf, 67; 101,1952 

due to prolongation of blood pro¬ 
thrombin time by Gantrisin. Sil- 
berg, Bruno, Keesal and MiceUi, 
70:796,1953 

from kidney pedicle after nephrectomy, 
Scott, Jr., Cantrell and Bunce, 69: 
26,1953 

of kidney origin causing anuria. Aschner 
and Klinger, 65:777,1951 
retroperitoneal, following spontaneous 
rupture of kidney containing sar¬ 
coma. Powell and Clark, 62 : 751, 
1949 

spontaneous, into testis. Milner and 
Gilbert, 64: 697,1950 

hemorrhagic telangiectasis. Fort and 
Winstead, 69:614, 1953 
hemostasis, departure from bag catheter 
in prostatectomy. Headstream and 
Marvin, 66:765,1951 

in transurethral resection, adrenalin- 
hyaluronidase mixture for. Baurys, 
66; 265, 1951 

Hodgkin’s disease. Brink and Peters, 64: 
529, 1950 

hypercalcemia. Findley. 65:937,1951 
I'poproteinemia, complication in uro- 
logic patient. Brink and Peters, 64: 
529, 1950 

hypoprothrombinemia. Moore, 62 : 762, 
1949 


leukemia, complication in urologic pa¬ 
tient. Brink and Peters, 64:529, 1950 
leukemic infiltration of prostate pro¬ 
ducing bladder neck obstruction. 
Hare, Spence and Fuqua, 62 : 845, 
1949 

leuko-erythroblastosis. Myhre and Flink, 
62; 178, 1949 

loss in prostatectomy. Goodyear and 
Beard, 62: 849, 1949 

lymphatic leukemic infiltration of pros¬ 
tate. Johnson and Gundersen, 69: 
681, 1953 

march hemoglobinuria. Plumb, 65: 655, 
1951 

phlebothrombosis. Culp, Barron and 
Ormond, 68: 845,1952 
pressure, changes following intravenous 
administration of neo-iopax for 
excretory urography. Daut and Dunn, 
61: 1094, 1949 

high. Schwartz, N. H. and Gross, 62: 
426, 1949. Munger and Munger, 64: 
421, 1950. Findley, 65: 937, 1951. 
Wayman and Ferris, 67: 37, 1952 
adrenalectomy for. Harrison, Thorn 
and Criscitiello, 67: 405, 1952 
associated with kidney atrophy. 
Kilman, Bradfield and Simpson, 
62 : 417, 1949 

associated with kidney disease. 
Bowen, 64 : 235, 1950. Wakerlin, 
67: 27, 1952. Braasch, 68 : 6, 1952. 
Owen, Jr. and Pearlman, 68: 11, 
1952 

associated with perirenal cyst. Gil¬ 
liam, 66: 661, 1951 

associated with perirenal hematoma. 
Miller and Cordonnier, 62: 13, 
1949 

associated with pheochromocytoma. 

Hoch, 61:473,1949 
associated with pyelonephritis. Hoff¬ 
man, Bailey and Fort, 67: 132, 
1952 

following thrombo-angiitic occlusion 
of kidney artery. Malisoff and 
Macht, 65: 371,1951 
readings, new arm rest for. Ratliff, 61: 
819, 1949 

prothrombin' time, lowering by gantrisin. 
Silberg, Bruno, Keesal and Micelli, 
70: 796, 1953 

purpura associated with hematuria. 
Lazarus, 62:354,1949 
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BedimentatJon rate, in mumps epididymo- 
orchitis. Pox and Heen, 62: 622, 
1949 

in urologic diseases. Hyman and Burns, 
64: 811, 1950 

sickle cell anemia associated with 
hematuria. Goodwin, Alston and Se- 
mans, 63; 79, 1950. Harrison and 
Harrison, Jr., 68; 943, 1952 
associated with priapism. Campbell and 
Cummins, 66; 697, 1951 
complication of urologic disease. Brink 
and Peters, 64; 529, 1950 
transfusions, hypoprothrombinemia 
treated by. Moore, 62:762, 1949 
urea nitrogen, rapid method for determi¬ 
nation. Lear, 64: 818, 1950 
uremia; see also Kidney, insufficiency 
intestinal and gastric perfusion in, 
Maluf, 64: 268,1950 

production of reversible experimental 
uremia in dogs. Baker, 66; 197, 
1951 

use of intestinal irrigation for. Maluf, 
64 : 268, 1950 

uric acid content determinations. Arm¬ 
strong and Greene, 70; 545, 1953 
vessels, see also Aorta, Arteries, Cardio¬ 
vascular System, Veins, etc, 
phlebothrombosis in kidney tumors. 

Bonnecarrere, 63; 451, 1950 
prostate and bladder, distribution, 
application to retropubic prosta¬ 
tectomy. Beneventi andNoback, 62; 
663, 1940 

volume determinations. Hamilton and 
Gets, 62: 607, 1949 

Bloom, Bernard. Useful instrument in repair 
of vesicovaginal fistula, 69; 528,1953 
see Joseph Tanker, jt. auth. 

Bloomberg, Henry, see J. S. Ritter, jt. 
auth. 

Blumberg, J. M., see E. E. Fund, jt, auth. 
Blundon, K. E., Kussi, Simon and Bunts, 
R. C. Interstitial cell hyperplasia or 
adenoma, 70; 759, 1953 
Boand, A. V., see E. D. Herrold, jt. auth. 
Board of Urology, see American Board of 
Urology, Inc. 

Bobbitt, R. M. Effect of vasectomy upon 
incidence of epididymitis following 
prostatectomy (discussion), 63: 879, 
1950 

Intravesical rupture of bladder during 


transurethral prostatic resection, 64: 
338,1950 

Bohne, A. W. Status of surgical procedures 
for uretero-enteric anastomosis, 70: 
581, 1953 

Boler, T. D., see W. F. Melick, jt. auth. 
Bone, arthritis, urethritis, conjunctivitis 
(Reiter’s disease), dihydrostrepto- 
mycin. Hepburn, 64:413,1950 
changes in urograms, Fitzgerald and 
Thomas, Jr., 67; 547, 1953 
formation, extraskeletal, following supra¬ 
pubic prostectomy and cystostomy. 
Sewell, Siceluff and Horton, 62; 842, 
1949 

in prostatic carcinoma. Coats and Lisa, 
62; 58, 1949 

ischium lesions in pregnancy resembling 
osteitis. Golden, 67; 370,1952 
marrow, fibrosis produced by estrogen ior 
prostatic carcinoma, Rezek, Coplan, 
Woods and Melvin, 66; 379,1951 
studies in prostatic carcinoma. Alyea 
and Rundles, 62:332, 1949 
myelofibrosis and osteosclerosis secondary 
to prostatic carcinoma, 62; 178,1949^ 
ossification of kidney in aplasia. Tedeschi 
and Holtham, 68:60,1952 
osteitis fibrosa cystica, in kidney and 
ureteral calculi. Beard and Goodyear, 
64:638,1950 

secondary to congenital ureteral dilata¬ 
tion. Brendze and Pxovenzano, 66; 


989, 1951 

,uis of spine following prostatic 
operations. Donahue, 61:405,1949 
eitis pubis. Lavalle and Hamm, 61- 83, 
1949. Hock and Kurtz, 66; 419, 1851. 
Morten, 66: 412, 1951. Lavalle and 
Hamm, 66: 418, 1951. Pearlman, 67: 
117, 1952. Marshall, Whitmore, Jr., 
Petro, Poppell, Grant and Eawson, 
67; 374, 1952. Leventbal and Kianse, 
68; 632,1953. Beneventi and Spellman, 
69; 405, 1953. Daw and Funke, 69: 
686,1953. Nugent, 70 : 940, 1953 
et's disease associated with vm 
deferens calcification. Nanns an 
Oppenheimer, 67: 218, 1952 
ostitis pnbia following 
prostatectomy. Wilhelm and Freed, 

62; 660, 1949 

is lesions in pregnancy resembhng 
osteitis, Golden, 67: S70,1953 
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skeletal changes due kidney insufficiencj-. 
Findley, 65:937,1951 

Bonnecarrere, E. A. Phlebothrombosis in 
tumors of kidney, 63:451,1950 

Bonnett, Dovell, see F. A. Lloyd, it. auth. 

Boone, A. VT. “Atraumatic” nephrostomy, 
63: 574, 1952 

Cysto-urethrograms before prostat¬ 
ectomy, 67: 35S, 1952 

Borjas, Alfredo and Rodriguez Diaz, L. H. 
VesicoTaginal fistula of tuberculous 
origin, 64:102,1950 

Bors, Ernest. Effect of electric stimulation 
of pudendal nerves on bladder neck; its 
significance for function of cord blad¬ 
ders, 67:925,1952 

Return of fimction in bladder paralysis 
(discussion), 63:6S9,1950 
see A. E. Comarr, jt. auth. 
see G. TT. Rogers, jt. auth. 
and Comarr, A. E. Yesico-ureteral reflux 
in paraplegic patients, 68: 691, 1952 
Comarr, A. E. and Moulton, S. FI. Role of 
nerve blocks in management of . 
tramnatio cord bladders: Spinal 
anesthesia, subarachnoid alcohol in¬ 
jections, pudendal nerve anesthesia 
and vesical neck anesthesia, 63 : 653, 
1950 

Bothe, A. E., see D. S. Cristol, jt. auth. 
Dalton, A. J. and Zillessen, F. O. Crrio- 
logic study of benign and malignant 
lesions of human prostate, urinary 
bladder and kidney, 65: llOS, 1951 
Bottone, J. J., see F. L. Senger, jt. auth. 
Bourque, J. P. J7ew surgical procedure for 
cure of scrotal hypospadias, grafting of 
male human urethra taken from fresh 
cadaver, 67: 69S, 1952 
Surgical management of painful bladder, 
65: 25, 1951 

Bowen, J. A. Hypertension associated with 
nnilateral renal disease, 64: 235, 1950 
I'lesenchyma, secondary invasion of uri¬ 
nary bladder, 64: 311, 1950 
Bowen’s disease of urinary tract. Melicow 
and Hollowell, 68:763,1952 
Bowersox, W. A. and Frerichs , J. B. Adeno¬ 
carcinoma of colon with primary com¬ 
plaint of tumor of penis, considerations 
of mode of occurrence, 68: S97,1952 
Bowler, J. p., cee RT. L. McLaughlin, jt. 
auth. 

Snjce, W. H. Absorption of certain con¬ 


stituents of urine from large bowel of 
dog, 65: 241, 1951 

Bladder electromyography: New ap¬ 
proach to diagnosis of urinary blad¬ 
der dysfunction, 67: 650,1952 
see O. S. Lowsley, jt. auth. 
and Vest, S. A. New concept concerning 
treatment of exstrophy of bladder, 
67:503,1952 

and Vest, S. A. Role of ammonia re- 
absorption in acid-base imbalance 
following ureterosigmoidostomy, 67: 
169, 1952 

Corey, E. L., Vest, S. A. and French, C. R. 
Correlation of electromj’ographic 
records with neurogenic dysfunction 
of human urinary bladder, 70 : 605, 
1953 

Harris, J. A. and Vest, S. A. Dorsal 
cystogram or “squat shot”: Tech¬ 
nique for roentgenography of pos¬ 
terior bladder and pelvic ureters, 70: 
969, 1953 

Boyd, H. L., see Winfield Wentworth Scott, 
jt. auth. 

Boyd, M. L. Urinary tract calculi (discus¬ 
sion), 61: S49,1^ 

Boyd, P. F., see V. C. Laughlin, jt. auth. 

Boyer, W. F. Csucinoma of prostate, cyto- 
logical study, 63:334,1950 

Boylan, R. N., Greene, L. F. and McDonald, 
J. R. Epithelial neoplasms arising in 
diverticula of urinary bladder, 65:1041, 
1951 

Braasch, W. F. End results following 
nephrectomy in patients with hyper¬ 
tension, 68:6,1952 

Brack, C. B. and Farber, G. J. Carcinoma of 
female urethra, 64:710,1950 

Bradfield, E. O. Bilateral ureteral obstruc¬ 
tion due to envelopment and compres¬ 
sion by an inflammatory retroperitoneal 
process, 69:769, 1953 
see J. R. Elman, jt. auth. 

Bradham, A. C. Prostatic carcinoma with 
metastasis to testicle, 66:122,1951 

Bradley, David, see Herbert Brendler, jt. 
auth. 

see J. K. Lattimer, jt. auth. 

Bradley, R. H., Jr. and Flhrgott, W. A. 
Paraffinoma of penis, 65: 453, 1951 

Braham, Stanley, see J. K. Lattimer, jt. 
auth. 

Brannan, Dorsey. Stricture of female ure¬ 
thra, 66:242,1951 
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Bratton, A. C., see G. E. Chittenden, jt. 
auth. 

Braunstein, Leo, see E, W. White, jt. auth. 

Breakey, R. S. Inhalant analgesic of as¬ 
sistance in minor urologic procedures, 
68: 658, 1952 

Magalo-ureter (discussion), 61: 902, 1949 

Breast, carcinoma, associated with stil- 
bestroi therapy in prostatic c&rciaoma. 
Corbett and Abrams, 64; 377, 1950 
gynecomastia, association with inter¬ 
stitial cell tumors of testis. Melicow, 
Robinson, Ivers and Rainsford, 62: 
672, 1949 

Brendler, Herbert. Evaluation of current 
treatment of prostatic cancer, 68: 734, 
1952 

see P. B. Hudson, jt. auth. 

Krueger, E. G., Lerman, Philip, Harper, 
J. G. M., Bradlej’’, David, Berman, 
M. H., Hertzberg, A. D., Herman, 
Fred and Dean, Archie. Spinal root 
section in treatment of advanced 
paraplegic bladder, 70 : 223,1953 

Brendze, Robert and Provenzano, R. W. 
Congenital ureteral dilatation with 
renal hyperparathyroidism, 65: 989, 
1951 

Brennan, R. B., see Grayson Carroll, jt. 
auth. 

Brezing, H. J., see F. C. McLellan, jt. 
auth. 

Briggs, J. D. and Neale, R. M. Renocolic 
fistula, 69; 484, 1953 

Brin, A. R., Mellinger, G. T. and Sharp, R. 
F. Varix of renal vein: Report of case, 
62: 18, 1949 

Brink, N. 0. and Peters, C. H. Concomitant 
medical conditions in urologic surgery, 
64; 529, 1950 

Briskin, H. L., see Franklin Farman, jt. 
auth. 

Bristol Instrument Co., Milam and Leber- 
man cystometer, 66:597,1951 

Brockow, J. L. and Gummess, Glen. Tumors 
of spermatic cord, 66: 136, 1951 

Broders, A. C., see G. J. Thompson, jt. 
auth. 

Brodie, E. L., see A. A. Gage, jt. auth. 

Brodny, M. L. Uretero-intestinal anasto¬ 
mosis (discussion), 67: 897, 1952 
and Robins, S. A. Sequelae of prostatic 
surgery, 67; 962,1952 
and Rosen, Daniel. Urologist and artificial 
insemination, 61: 960,1949 


Bronstein, I. P., see J. H. Kiefer, jt. auth. 
Brooks, W. H. Carcinoma of ureter: Report 
of 3 cases, 61:29, 1949 
Brown, D. E,, see L. J. Pingree, jt. auth. 
Brown, H. P. and Harrison, J. H. Efficacy of 
plastic ureteral and urethral catheters 
for constant drainage, 66: 85, 1951 
Brown, L. H., see F. M. Jacobs, jt. auth. 
Brown, R. L. Lipid constituents of human 
male reproductive cells as determined 
by Sudan black B, 67:557,1952 
Brown, R. R., see E. 0. May, jt. auth. 
Browne, Denis, operation for hypospadias. 
Burns, 64:382, 1950 

Browning, W. H., see C. L. Biorn, jt. auth. 
Brunkow, C. D. Evaluation of size of blad¬ 
der neoplasms, 70: 234, 1953 
Bruno, Cyril, see Samuel Silberg, jt. auth. 
Bruskewitz, H. W. Osteitis pubis (discus¬ 
sion), 61: 91, 1949 

Bruskowitz, H. W. Intestinal gas during 
pyelography (discussion), 65: 1137, 
1951 

Bruton, 0, C. Agenesis of abdominal 
musculature associated with genito¬ 
urinary and gastro-intestinal tract 
anomalies, 66: 607, 1951 
Bryan, H. G., see I. G. Duncan, jt. auth. 
Buchert, W. I. Surgical treatment of vesico¬ 
vaginal fistula, 69: 665, 1953 
Buck, P. N., Bunts, R. C. and Dodson, A. I. 
Preservation of renal function in poly¬ 
cystic disease, 66:46, 1951 
Buck’s fascia. Wesson, 70:503,1953 
Buddington, W. T., see Roger C. Graves, 

jt. auth _ 

Buddington, W. T. and Graves, R. U. 
Management of catheter drainage, 6 . 


387 1949 

Buhler,V. B., see J. C. Cope, jt. auth. 
Bulkley, George and Kearns, J. W. Analysis 
of results of prostatic surgery m 
cases, 68:724, 1952 
Bunce, P. L., see H. W. Scott, Jr., jt- 
Bunge, R. G. Cyto-dynamic properties oi 
urinary neoplasms. HI. Cultivation m 
vitro of carcinoma of kidney, 6 . . 


;d cystograms in children, 70. 729, 
53 

itive cytology of transitional cell 
rcinoma, 67:740,1952 
ureteral meatoine for use autb 
sectoscope, 70:568,1953 
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Popophyllin in treatment of human 
adenocarcinoma of bladder, 68; 475, 
1952 

Preliminarr report on use of tetrazolium 
chloride in genito-urinary cancer, 66: 
722, 1951 

see E. J. Stein, jt. auth. 
and Harness, W. N. Blastomycosis of 
prostate, 63:263,1951 
and Harness, W. X. Unilateral polycystic 
kidney in an infant, 65:972,1951 
and Kraushaar, O. F. Abnormal renal 
cytology, 63:464,1950 
and Kraushaar, O. F. Early renal malig¬ 
nancy, diagnosed preoperatively, 63: 
475, 1950 

and Stein, E. J. Chdo-dynamic properties 
of urinary neoplasms; I. Cultivation 
in vitro of transitional ceE carcinoma 
of ureter, 64: 646,1950 
Bunts, E. G. Practical apparatus for urinary 
incontinence, 70:555,1953 
see K. E. Blundon, jt. auth. 
see F. X. Buck, jt. auth. 
see J. H. Ivrano, jt. auth. 
see Maxwell Malament, jt. auth. 
see T. A. Pate, Jr. 
see H. S. Talbot, jt. auth. 

Burdon, Stephen, see J. E. Maurer, jt. 
auth. 

Lich, Eobert, Jr. and Maurer, J. E. 
P,ationale of sodium bicarbonate in 
excretory urography, 63: 745, 1950 
Maurer, J. E. and Lich, Eobert, Jr. 
Acute retention in pregnancy, 65: 
57S, 1951 

Borford, C. E., Gleim, J. E. and Burford, 
E. H. Ureteral ectopia, 62:211,1949 
Burford,E. H., see C. E. Burford, jt. auth. 
Burger, E. A., see M. S. Wessell, jt. auth. 
Burke. E. M., see H. E. Sauer, jt. auth. 
Burke, Louis, see Irwin Weiner, jt. auth. 
Burkland, C. E. Fracture of giant ureteral 
calculus, 69:366,1953 
Uterovesical fistula, 61: 41S, 1949 
Burns, C. X., Drew, J. E. and Dean, .4.. L. 
Ureterop>elvic obstruction with hy¬ 
dronephrosis: Treatment by pyelo- 
plasty in 23 cases, 70: S46,1953" 

Edgar. CUnical diagnosis of tumors 
of adult renal parenchyma, 70:9,1953 
enis Browne operation for hvpospadias. 
W: 3S2, 1950 

Evaluation of retropubic prostatic opera¬ 
tion, 64:367, 1950 


Operation for hypospadias (discussion), 
64; 394, 1950 

Eetropubic prostatectomy, 65: S56,1951 
see Jack Hjman, jt. auth. 
and BeckiMn, G. E., Jr. Evaluation of 
operations for hypospadias, 67; 1000, 
1952 

Burros, H. M., see J. C. Birdsall, jt. auth. 
and Mayock, P. P. Adenomatoid tumor of 
epididymis, 63: 712,1950 

Burros, H. M., Drapiewski, J. F. and 
PureeU, J. B. Ljmphosarcoma of uri¬ 
nary bladder, 63: 122, 1950 

Buschke-Loewenstein tumors of penis. 
Gersh, 69:164,1953 

Butler, W. J., see E. M. Xesbit, jt. auth. 

Butler, W. W. S. HI, see P. B. Hudson, jt. 
auth. 

Grayhack, J. T., Hansom, C. L. and Scott, 
William Wallaee. Metabolic studies 
on bilateral adrenalectomy patients, 
70 : 657, 1953 

Butt, A. J. Hole of protective colloids in 
prevention of renal lithiasis, 67: 450, 
1952 

Butt, A. J. and Perry, J. Q. Hemangioma of 
kidney, 65: 15, 1951 

Butt, E. M., see E. F. Xation, jt. auth. 

Byrne, J. E. Mortality of various methods 
of prostatectomy, 67:121, 1952 
see L. X. Berard, jt. auth. 
see W. F. Melick, jt. auth. 

Caffeiy, E. L. and Musselman, M. M. 
Duodenal fistula following right 
nephrectomy, 67:137,1952 

Cahill, G. F. Adrenalectomy for high blood 
pressure (discussion), 67:411,1952 
Advances in Urology made by animal ex¬ 
perimentation (discussion), 63: 767, 

1950 

Medical education and training in 
Urology, 70: S07,1953 
Pheochromocytoma: Diagnosis and treat¬ 
ment, 67: 779, 1952 

Eesults of surgery in tumor of testis, 
especially radical removal, 66: 2S0, 

1951 

and Melicow, M. M. Tumors of adrenal 
gland, 64: 1,1950 

and Eobmson, J. X. Androgenic symptom 
tumors of adrenal cortex in children, 
report of 4 cases, 61:6S0,1949 
Calcium, concentration in gastric and in¬ 
testinal perfusates. Malif, 64: 26S, 1950 
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urinary, role in calcium urolitliiaBia. 
Flocks, 64: 633, 1950 

Callahan, D. H., Jr., see W. J. Baker, jt. 
auth. 

Calsol, see also ethylene diamine tetra 
acetic acid, Versene 

dissolution of urinary tract calculi. 
Gehres and Raymond, 66: 474, 1951 

Campbell, E. W. Pericystitis; A cause for 
retention of urine following abdomino¬ 
perineal proctosigmoidectomy, 61; 550, 
1949 

and Gislason, G. J. Benign mesothelial 
tumors of urinary bladder, 70 : 733, 
1953 

Hunsicker, W. C. and Maroonis, J. Giant 
hydronephrosis of traumatic origin, 
63; 970,1950 

Campbell, J. H. and Cummins, S. D. Pria¬ 
pism in sickle cell anemia, 66: 697, 
1951 

Campbell, J. L., Jr. Hereditary hemorrhagic 
telangiectasia as cause of hematuria, 
62; 80, 1949 

Campbell, J. S., see B. G. Clarke, jt. auth. 

Campbell, Meredith. Epispadias, 15 cases, 
67: 988, 1952 

Hydronephrosis in infanta and children, 
66: 734,1951 

New fenestrated trocar for introduction 
of balloon catheters in cystostomy, 
nephrostomy and pyelostomy, 65: 
160, 1951 

New incontinence clamp, 64; 821,1950 

Plastic ureteral operations (discussion), 
67; 868, 1952 

Primary megalo-ureter, 68; 584,1952 

Two miniature urethral catheters, 62; 398, 
1949 


endocrine factors. Huggins, 68:875, 1952 

Canning, T. E., Norfleet, C. M., Jr. and 
Garvey, F. K. Survival in cancer of 
prostate, 62: 185, 1949 

Cannula, bladder clots evacuated by. 
Timberlake, 62; 394, 1949 

Cantrell, J. R., see H. W. Scott, Jr., jt. 
auth. 

Cardiovascular System, see also Heart 

Cardiovascular system, circulatory collapse 
following combined use of Rayopake 
and air for urethrocystography. Forbes 
and Cordonnier, 70:975,1953 
complications in urologic patient. Brink 
and Peters, 64: 529,1950 
studies in urologic patient. Hunger and 
Hunger, 64: 421, 1950 

Carleton, Sprague and Nagamatsu, George. 
Cutaneous bridges for skin ureter¬ 
ostomy retention catheters, 64 : 537, 
1950 

Carlson, H. E. Percussion Hthotrite, 61: 
155, 1949 

Supernumerary kidney, 64:224,1950 
Technique for transurethral removal of 
ureteral calculi by constant traction, 
64: 736, 1950 

Carney, J. F., see W. J. Baker, jt. auth. 

Caroid, use of, to maintain patency of 
ureteral catheters. Wilson, 70: 290, 
1950 

Carpenter, C. C., see F. K. Garvey, jt. 
auth. 

Carpenter, F. G., see R. J. Veenema, jt. 
auth. 

Carpenter, H. M., see C. M. Norfleet, Jr., 
jt. auth. 

Carroll, Grayson. B. lactis aerogenes in 
urinary tract infections (discussion), 


Urogenital tuberculosis in children (dis¬ 
cussion), 61: 675, 1949 
Cancer research; see also Dog, Guinea Pig, 
Monkey, Mouse, etc. 

Gellhorn, 70: 813, 1953 

bladder, rapid quantitative freezing of 
wall. McDonald, Taylor and Heokel, 
64; 326, 1950 

cytologic study of benign and malignant 
lesions of prostate, bladder and 
kidney. Bothe, Dalton and Zillessen, 
66: 1108, 1951 

effect of age upon glutamine synthesis and 
glutamine amide exchange of rat 
liver, kidney and testis. Reiner and 
Hudson, 70:627,1953 


61: 140, 1949 , 

)erramycin for urinary tract infections 
(discussion), 66; 343, 1951 
ee G. W. Reagan, Jr., jt. auth. 
nd Brennan, R. B. Role of infection in 
nephrolitluasis, 68; 88,1952 
Jlen, H. N. and Flynn, Helen. Aureo- 
mycin, clinical and laboratory study 

of effect on urinary infections, 62. . 

•roll, J. J..neeJ.T.MacLean,jt.a« h _ 
•roll, W. A. Malignancy m cryptor 

s»,"'rB.'Smy<S- of prostate, 64: 

te^To. Bladder neck obstruction 
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with over SOOO cc residual urine. 69:118, 
1953 

Carver, G. M., Jr. Traumatic renal in¬ 
farction concurrent with massive fat 
embolism, 66:331,1951 
Casella, P. A., see J. A. Loef, jt. auth. 

Cason, James, see Roger Baker, jt. auth. 

see W. E. Goodwin, jt. auth. 

Castro, Eduardo. Peri-urethral phlegmon 
(discussion), 61: 431, 1949 
Castro, E. P., see Perez Castro, E. 

Cat, neurovascular control of kidney circu¬ 
lation. Goodwin, Sloan and Scott, 61: 
1010,1949 

regional variations in response of detrusor 
muscle to electrical stimulation of 
hypogastric nerves. Hegre and Inger- 
Eoll, 61: 1037, 1949 

spontaneous activity of detrusor muscle. 
Ingersoll and Hegre, 66:758,1951 
Catgut, ribbon, see Ribbon Gut 
Catheter, bag, departure from, in prostat¬ 
ectomy. Headstream and Marvin, 66: 
765,1951 

device for inflating and deflating. 

Gilbert, 62: 396, 1949 

balloon, fenestrated trocar for introduc¬ 
tion in cystostomj', nephrostomy and 
pyelostomy. Campbell, 65: 160, 1951 
Coud6 Ellik, for calculi extraction. Smith 
and Apter, 69: 625, 1953 
drainage, management. Buddington and 
Graves, 62: 387, 1949 

for retropubic prostatectomy. Thack- 
Bton, Price and Dudderar, 63: 915, 
1950 

for ureter splinting. Senger and Zorg- 
niotti, 69: 372,1953 

looped ureteral, for stone extraction. 
Ellik, 61:351,1949. Ellik and Newton, 
65 : 532, 1951. Ellik and Getz, 70: 716, 
1953 

polythelene, ureteral and urethral, effi¬ 
cacy for constant drainage. Brown 
and Harrison, 66: 85, 1951 
silver. Ockerblad, 62: 262,1949 
splint, technique for replacement follow¬ 
ing accidental or premature removal 
in intubated ureterotomy. Rinker, 
70:121,1953 

urethral-ureteral. Willets, 70:805,1953 
ureteral, use of suspension of caroid to 
maintain patency of. Wilson, 64: 290, 
1950 

ureterostomy retention, cutaneous 


bridges for. Carleton and Nagamatsu, 
64: 537, 1950 

urethral, irrigating nozzle. Timberlake, 
62: 394, 1949 

miniature. Campbell, 62: 398, 1949 
versus phenosulfonphthalein test for 
determination of kidnej' function. 
Ormond, 65: 494, 1951 

Cathro, A. J. McG. Section of inferior vena 
cava for retrocaval ureter, new method 
of treatment, 67: 464, 1952 
Catlow, C. E., see P. B. Potampa, jt. auth. 
Cecil, A. B. Hypospadias, 67:1(X)6,1952 
Leiomyosarcoma of bladder, 70 : 257, 
1953 

Perineal prostatectomy table, 62: 492, 
1949 

Renal hypoplasia with ureter opening 
into vagina, 70: 835, 1953 
Surgical management of vagina in male 
construction in hermaphrodites, 62: 
709, 1949 

Cells, cytologic detection of prostatic 
carcinoma. Hock, Wood and Kosinski, 
63: 1081, 1950 

cytology^ kidney. Bunge and Kraushaar, 
63 : 464, 475, 1950 

CeUulose, oxidized, bladder closure in 
suprapubic prostatectomy with. Thu- 
mann, Jr. and Stump, 67: 95, 1952 
Cervix, carcinoma producing ureteral ob¬ 
struction. Spence and Hare, 62: 219, 
1949 

Chamberlin, H. A. and Hovenanian, M. S. 
Aneurj^sm of accessory renal artery, 69: 
362, 1953 

Champion, W. L., Fowler, M. F., Coleman, 
R. C., Jr. and Florence, T. J. Experi¬ 
mental vesicosigmoidostomy, 65: 814, 
1951 

Chappell, B. S. Utilization of scrotum in 
reconstruction of penis, 69:703, 1953 
see F. E. Cicchino, jt. auth. 
see H. E. Wyman, jt. auth. 

Charendoff, M. D., Ballon, H. C. and 
Simon, M. A. Torsion and rupture of 
intra-abdominal seminoma, 66: 274, 
1951 

Charnock, D. A. Hypospadias (discussion), 
65: 275, 1951 

Luxation of testicle, 65: 901, 1951 
Chaset, Nathan. Nephrectomy for tubercu¬ 
losis, 68: 568, 1952 

Chaulmoogra oil and streptomycin, value in 
urinary' tract tuberculosis. Slotkin and 
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Spencer, 61: 658, 1949. Sohattyn, 62; 
257, 1949 

Chemotherapy, eee also Antibiotics and 
various chemotherapeutic agents 

Chemotherapy, recent developments in 
laboratory and clinical cancer. Gell- 
horn, 70: 813, 1953 

Chen, S. C., see S. Z, Kwae, jt. auth. 

Chenoweth, C. V., see J. G. Valenta, jt. 
auth. 

Cherney incision, advantages. Culp and 
DeWeerd, 69 : 445,1953 

Cherry, J. W. Ovarian cyst and uremia, 67: 
126, 1952 

Patent urachus: Review and report of 
case, 63: 693,1950 

Chicago Branch Society, officers and execu¬ 
tive committee, 1949-1950, 63: 1123, 
1950; 1950-51, 64: S25, 1950; 1951-52, 66: 
820,1951; 1952-53,68:961,1952; 1953-54, 
69; 857, 1953 

Childers, J. H., see J. H. Hejtmancik, jt. 
auth. 

Chittenden, G. E., Sharp, E. A., Yonder 
Heide, E. C., Bratton, A. C., Glazko, 
A. J. and Stimpert, P. D. Treatment of 
bacillary urinary infections with Chloro¬ 
mycetin, 62: 771,1949 

Chloramphenicol, see also Antibiotics, etc. 

Chloramphenicol, action on pleuropneu¬ 
monia-like organisms. Leberman, Smith 
and Morton, 64:167,1950 

Chloromycetin, see also Antibiotics, etc. 

Chloromycetin, epididymitis. Redewill, 62: 
581, 1949 

kidney calculi. Carroll and Brennan, 68: 
88,1952 

urinary tract infections. Chittenden, 
Sharp, Yonder Heide, Bratton, 
Glazko and Stimpert, 62; 771, 1949. 
Herrold and Boand, 64:618, 1950 

Chlorotrianisene, prostatic cancer treated 
by. Smith, Rush and Evans, 66:886,1951 

Christeson, W. W. and Nettlesbip, A. 
Interstitial cell growth of testis: Evi¬ 
dence for origin of this cell from semi¬ 
niferous epithelial cells, 67:350, 1952 

Chute, Richard. Dorsolumbar flap incision 
(discussion), 67: 796, 1952 

Thoraco-abdominal incision in urological 
surgery, 65:784,1951 

and Soutter, Lamar. Thoraco-abdominal 
nephrectomy for large kidney tumors, 
61: 688, 1949 


Beard, S. E. and Osgood, Rudolf. Primary 
retroperitoneal teratoma, 70: 520, 
1953 

Chymotrypsin and rennin inhibitors of 
serum, serial determination for gauging 
control of prostatic cancer. Maicoim 
and Rusche, 67; 982, 1952 
Cibert, Jean. Bladder enlargement through 
ileocystoplnsty, 70: 600, 1953 
Cicchino, P. E,, Yates, T. M. and Chappell, 
B. S. Yestigial epididymal structures in 
unilateral renal aplasia, 66:667 ,1951 
Clamp, incontinence. Campbell, 64: 821, 
1950 


Clark, J. E., see T. 0, Powell, jt. auth. 

Clarke, B. G. Ureteritis cystica, treatment 
with sulfadiazine, penicillin and aureo- 
mycin, 68: 815, 1952 

and Leadbetter, W. F. Management oi 
wounds and injuries of genito-urinary 
tract: Review of reported experience 
in World War II, 67; 719, 1952 
Leadbetter, W. F. and Campbell, J. S. 
Implantation of cancer of prostate in 
site of perineal needle biopsy, 70:937, 
1963 

Cline, W. A., see F. If. Garvey, jt. auth. ^ 

Clymer, R. H., Jr. see Boland Hughes, jt. 
auth. 

Coagulum pelviolithotomy, improved tech¬ 
nique. Moore and Sweetser, Jr., 67:579, 
1952 

Coagulum, pyelolithotomy with. Harrison 
and Trichel, 62:1,1949 

Coats, E. C. and Lisa, J. R. Osteogenesis 
occurring in carcinoma of prostate, 62. 


58 1949 

Coca Cola, use in excretory urography. 

Berg and Allen, 67:393,1952 _ 

Cohen, M. R. and Stein, I. F. Sperm mrnval 
at estimated ovulation time; Com¬ 
parative studies in morphoiogy, 65; 4b7, 


1951 

Cohler, B. B. and Seidman, E. A. Recurrent 
traumatic intrapeiitoneal rupture o 
bladder, 62; 463,1949 

Cohn, S. If., see J. P. Robertson, jt. auth. 

Coitus following bladder paralysis. Tafbot, 
61: 265, 1949 

Colby, F. H. Carcinoma of 

of total prostatectomy, 69: 797,1953 
see W. S. Kerr, Jr., jt. auth. 

Cole, Frank. Human serum albumin 
anuria, 68:638,1952 
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Coleman, M. W,, Joyce, R. and Graves, R. 
S. Carcinoma of scrotum, nev approach 
to inguinal gland dissection, 58 : 534, 
1952 

Coleman, R. C., Jr., see W. L. Champion, 
jt. auth. 

CoUes’ fascia. Smith, 62: 535, 1949. Wesson, 
70: 503, 1953 

CoUings, C. W. Peyronie’s disease (discus¬ 
sion), 63:901,1950 

Colon, adenocarcinoma, metastasis to 
penis. Bowersox and Frerichs, 68 : 897, 

1952 

colostomy, to prevent absorption of uri- 
narj- chlorides after uretero-intestinal 
anastomosis. Gteevy, 70:196,1953 
fistula, nephrocolonic. Ellik and Getz, 70: 
364, 1953 

Colon, J. E. Carcinoma of penis, 67:702,1952 
Comarr, A. E. and Bors, Ernest. Pathologi¬ 
cal changes in urethra of paraple^c 
patients, 66: 355,1951 
and Dodenhoff, Lambert. Safe, simple 
method of performing urethrograms, 
70: 9S0, 1953 

see Ernest Bors, jt. auth. 

Conger, K. B. Urinary complications of 
anorectal suppuration, 64:149,1950 
see J. S. Cowderj’, jt. auth. 

Connery, D. B. Leukoplakia of bladder and 
its association with carcinoma, 69: 121, 

1953 

Constantian, H. M. and Felton, L. M. 
Separation of urethra from bladder due 
to pelvis fracture, 68; 823, 1932 
Cook, E. K. and Pool, T. L. Urethral 
diverticulum in female, 62: 495, 1949 
see T. L. Pool, jt. auth. 

Cook, F. E. and Kimbrough, J. C. Bladder 
carcinoma, 5-year survival, 69 : 507, 
1953 

Coombs’ test, diagnostic value in cold 
hemoglobinuria. Fisher, 64:816,1950 
Cooney, C. J. and Horton, G. R. Operation 
for cure of urinary incontinence in 
male, 66: 5S6,1951 

Cooper, J. gee W. F. Leadbetter, jt. 
auth. 

see L. M. WoodruS, jt. auth. 

Cope, J. C. and Buhler, V. B. Gangrene of 
scrotum as complication of retroperi¬ 
toneal infection, 69:1^, 1953 
Copeland, Herbert, see M. H. Berman, jt. 
auth. 


Coplan, M. M., see P. R. Rezak, jt. auth. 
Coppiidge, W. M. Operations for ureteral 
calculi (discussion), 67; 537, 1952 
Roberts, L, C. and Culp, D. A. Glandular 
tumors of bladder, 65: 540,1951 
Roberts, L. C. and Rosser, R. G., Jr. 
Operative procedures vrithin bladder 
conducted through urethra outside 
cystoscope, 63 : 630,1950 
Corbett, D. G. and Abrams, E. W. Bilateral 
carcinoma of male breasts associated 
rvith prolonged stilbestrol therapj’ for 
prostatic carcinoma, 64; 377, 1950 
Corbus, B. C. Intracaine lubricant as 
urethral anesthetic, 62: 89,1949 
Corbus, B. G., Jr. Kidney insufficiency and 
artificial kidnej' (discussion), 65: 188, 
1951 

Pericystitis, 69:374,1953 
Cordonnier, J. J. Ureterosigmoid anasto¬ 
mosis, 63: 276, 1950 

Uretero-intestinal anastomosis (discus¬ 
sion), 67:892,1952 
see K. A. Forbes, jt. auth. 
see J. A. hEIIer, jt. auth. 
and Lage, W. J. Evaluation of uretero- 
sigmoid anastomosis bj* mucosa-to- 
mucosa method after 2J^ years’ ex¬ 
perience, 66:565,1951 
and hDUer, J. A. Relationship between 
alkaline phosphatase in kidney and 
urinary calculi, 66:12,1951 
Corey, E. L., see W. H. Boyce, jt. auth. 
Comely, D. A., see S. W. Mulholland, jt. 
auth. 

Cornwall, W. D. and Whitaker, L. Endo¬ 
thelioma of penis, 69; 307, 1953 
Correll, K. O., see C. W. Vermeulen, jt. 
auth. 

Cortisone, effect in controlling adreno¬ 
genital s 3 -ndrome due to benign hj’per- 
plasia of cortex. Hodges, 70: 343,1953 
effect on urinary 17-ketosteroid e.xcretion. 
Hodges, 70:343,1953 

inhibitory' effect on stricture formation 
in uretero-intestinal anastomosis. 
Baker, Govan, Huffer and Cason, 70: 
58, 1953 

interstitial cystitis. Hoyt, 67 : 899, 1952. 
Dees, 69:496,1953 

osteitis pubis. Daw and Funke, 69: 6S6, 
1953. Nugent, 70: 940, 1953 
prostate carcinoma. Ha\-ward, 69; 152, 
1953 
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Cottier, Z. R., eee Sidney Immergut, jt. 
auth. 

Cottrell, T. L. C., see J. W. Merricks, jt. 
auth. 

Councill ureteral calculi extractor. Davie, 
67: 850, 1952 

Councill, W. A. and Councill, W. A., Jr. 
Spontaneous rupture of renal paren¬ 
chyma associated with renal lithiasis, 
63; 441, 1950 

Councill, W. A. H., Jr. A new filiform 
coupling, 70:127,1953 
see W. A. Councill, jt. auth. 

Counseller, V. S., eee G. J. Thompson, jt. 
auth. 

Covington, Terrell, Jr. and Reeser, Wayne. 
Hydronephrosis associated with over¬ 
hydration, 63: 438,1950 

Cowdery, J. S., Gault, E. S. and Conger, K. 
B. Massive hematocele threatening life 
by exsanguination, 64: 524, 1950 

Cowper’s gland, carcinoma. Griesau and 
Lipphard, 66: 460,1951 

Craig, L. G. Amyloid tumor of bladder, 61; 
365, 1949 

Crance, A. M. and Knickerbocker, H. J. 
Primary carcinoma of ureter, report of 
case living over 25 years following 
nephro-ureterectomy, 64: 300, 1950 

Crane, J. F., see J. J. Crane, jt. auth. 

Crane, J. J. Resident training in private 
hospitals (discussion), 63: 1104, 1950 
Treatment of bladder diverticula by 
marsupialization, 62; 719,1949 
Bennetts, F. A., Gummess, G. H. and 
Crane, J. F. Complications and end 
results following uretero-intestinal 
anastomosis, 65: 571, 1951 

Credle, W. S., see D. D. Merren, jt. auth. 
Warren, Hugh and Vest, S. A. Urea solu¬ 
tions as irrigating fluids, 66: 1065, 
1951 

Creecy, A. A. Carcinoma of ureter, 68: 591, 
1952 

Creevy, C. D. Hemolysis during trans¬ 
urethral resection, efifects of urea, 68: 
324, 1952 

Mortality of transurethral prostatic re¬ 
section, 66: 876, 1951 

Observations upon absorption after 
ureterosigmoidostomy, 70: 196, 1953 
Retropubic prostatectomy (discussion), 
61: 78, 1949 

CresEon, S. L., see R. E. Gross, jt. auth. 


Crile, George, Jr., see W. S. Dempsey, jt. 
auth. 

Crilly, J. A., see W. H. Fisher, Jr., jt. auth. 
Criscitiello, M, G., see J. H. Harrison, jt. 
auth. 

Cristol, D. S., Bothe, A. E. and Grotzinger, 
P. J. Renal adenoma, 64:58, 1950 
Cross, R. R., Jr., see K. E. Barber, jt. auth. 
Crowder, C. H., see P. A. Morales, jt. 
auth. 

Crowell, J. A., see B. C. Nalle, Jr., jt. 
auth. 

Culp, D. A. Testicular neoplasms, analysis 
of 113 cases, 70: 282,1953 
see W. M. Coppridge, jt. auth. 
see R. H. Flocks, jt, auth. 

Culp, O. S. Early correction of congenital 
chordee and hypospadias, 66:264, 1951 
see L. F. Greene, jt. auth. 
see A. B. McGraw, jt. auth. 
see J. K. Ormond, jt. auth, 
and Best, J. W. Morphology of human 
spermatozoa: Observations with elec¬ 
tron microscope, 61:443( 1949 
and Beynon, D. E. Treatment of male 
infertility. Evaluation of medicinal 
therapy, 63: 1093, 1950 
and DeWeerd, J. H. Advantages of 
Cherney incision for urologio opera¬ 
tions, 69:445,1953 

Barron, James and Ormond, J. K- Recog¬ 
nition of phlebothromboais and pre¬ 
vention of pulmonary embolism in 
urologic patients, 68: 845,1952 
Cummins, S. D., see J. H. Campbell, jt. 
auth, 

Cushing’s syndrome. Oppenheimer, Gabri- 
love, Volterra and Lear, 68: 547, 1952. 
Poutasse and McCullagh, 68: 779, 1952. 
Poutasse and Higgins, 70: 129,1953 
Custer, R. P., see E, B. Smith, jt. auth. 
Cystine excretion reduced by dietary 
choline. Zinsser, 63: 929, 1950 
Cystogram, see Urography 
Cystometrogram, role of residual urine m 
interpretation. Veenema, Carpenter 
and Root, 68: 237, 1953 
CystOBCope, see American Cystoscope 
Makers, Inc.; Armamentarium; 

Mueller & Co. , 

Cystoscopy, sterilizable goggles or. 

67: 232, 1952 

table for. Foley, 64: 622,1950 



CtrUtTLATIYE IXDES;—^VOLUMES 61-70 


1025 


Cysto-urethroscope, female. Goddard, 67: 
526, 1952 

value in kidney injury. Orkin, 63: 9, 
1950 

waterproof drape. Garske, 69:135,1953 
sylocaine as anesthetic. Haines and 
Grabstald, 62 : 901, 1949. Persky and 
Davis, 70: 552, 1953 

Cytolog 3 ', see also Papanicolaou method, 
also various organs 

Cytology, atypical, in testis biopsy. Engle, 
62 : 694, 1949 

kidney. Bunge and Eraushaar, 63: 464, 
475, 1950 

prostatic secretion. Peters, 66:770,1951 
prostatic tissue, Papanicolaou method, to 
establish diagnosis of carcinoma. 
Boyer, 63:334,1950 

study of benign and malignant lesions of 
prostate, bladder and kidney, Bothe, 
Dalton and ZUlessen, 65: 1108, 1951 
transitional cell carcinoma. Bunge, 67; 
740. 1952 

Dahlen, G. A., see M. L. Rosenberg, jt. 
autb. 

Dalton, A. J., see A. E. Bothe, jt. auth. 
Daniel, T. B., see F. K. Garvey, jt. auth. 
Dann Manufacturing Co., Trattner steri¬ 
lizer for endoscopic instruments, 63: 
76S, 1950 

Daut, R. V., see J. L. Emmett, jt. auth. 
and Dunn, J. H. Vasomotor response to 
intravenous administration of neo- 
iopax for urograms, 61:1094,1949 
Davalos, Alfonso, see F. P. Twinem, jt. 
auth. 

David, Isabel, see ^I. M. Bdigerman, jt. 
auth. 

Davila, J. C., see J. G. Rohn, jt. auth. 
Davis, D. M. Bilateral giant hydrone¬ 
phrosis, 69; 739, 1953 

Case of double, triple, or quadruple penis 
associated with dermoid of perineum, 
61: 111, 1949 

Intubated ureterotomy, 66:77 ,1951 
Megalo-ureter (discussion), 61: 901, 1949 
Xotes on prostatic surgery, and results 
which should be e.vpect€d, 69:539,1953 
•-urgical treatment of hj'pospadias, es- 
pecially scrotal and perineal, 65: 595, 
1951 

Ereteral meatotomy with fine-wire elec¬ 
trode, 65:795,1951 


Davis, Edwin, Sr. Postoperative urinary' 
incontinence, 65: 93,1951 
Prostatic carcinoma (discussion), 66: 390, 

1951 

and Lee, L. W. Transmidline uretero¬ 
ureterostomy necessitated by solitary 
damaged kidney, 63: 1033, 1950 
Lee, W. L, and Davis, Edwin, Jr. Trans¬ 
urethral endovesical uretero¬ 
lithotomy with resectoscope, 67: 534, 

1952 

Davis, Edwin, Jr., see Edwin Davis, jt. 
auth. 

Davis, F. M. and Olivetti, R. G. Primary 
lymphosarcomatosis of kidneys, adrenal 
glands and perirenal adipose tissue, 66: 
106, 1951 

Davis, H. S., see Lester Persky, jt. auth. 

Davis, J. P. Modification of Councill 
ureteral stone extractor, 67:850,1952 
Ureteral injury by transurethral electro- 
resection and coagulation, 68; 168, 
1952 

Davis, N. B., Pratt, J. H. and Greene, L. F. 
Vesical neoplasm prolapsing through 
urethra and suggesting primary vaginal 
carcinoma, 68; 703, 1952 

Davis, W. E. and Garvey, F. K. Diverticu¬ 
lum of ureter, 69:621,1953 

Daw, W. J. and Funke, A. H. Osteitis pubis 
treated by cortisone, 69:6S6,1953 

Day, E. C., see Eduard Uhlenhuth, jt. 
auth. 

Dean, .4. L. Bladder tumors (discussion), 
61: 927, 1949 

Conservative amputation of penis for 
carcinoma, 68: 374, 1952 
Dorsolumbar flap incision (discussion), 
67: 801, 1952 

Osteitis pubis (discussion), 66:427,1951 
Surgical treatment of tumors of genito¬ 
urinary organs, 70 : 246,1953 
Upper urinary tract following uretero- 
intestinal anastomosis for bladder 
tumors, 63: 858,1950 
see Herbert Brendler, jt. auth. 
see C. 2s. Bums, jt. auth. 
and .4sh, J. E. Study of bladder tumors in 
Registry of .4merican Urological 
Association, 63: 618,1950 

Dean, A. L., Jr., Major, J. TV. and Otten- 
heimer, E. J. Failure of fusion of testis 
and epididymis, 68 : 754, 1952 

Decompression, sudden and complete 
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versus slow emptying of distended 
bladder. Hryntschak, 61: 545,1949 

Dees, J. jE. Congenital epispadias with in¬ 
continence, 62: 513, 1949 
Cortisone in interstitial cystitis, 69: 496, 
1953 

Ureterosubarachnoid anastomosis for 
communicating hydrocephalus, 66 : 
994, 1951 

and Ambrose, S. S., Jr. SKF 538-A: Topi¬ 
cal anesthetic for use in urether, 65: 
346. 1951 

deKlerk, J. N., see W. E. Goodwin, jt. auth. 

DeKovessey, C. A., see G. R. Hamilton, jt. 
auth. 

de la Maza, T. and Vega Diaz, F. Septic in¬ 
farction in one kidney and ectopia of 
other, 69:357, 1953 

de la Pefia, Alfonso. Simple technique of 
nephrostomy, 61: 678,1949 
and Palomeque, Luis. Simplified method 
for transrenal pyelostomy, 67: 598, 
1952 

de la Pefia, Emilio. Remaining kidney 
after nephrectomy for tuberculosis, 
gigantic hydro-ureteronephrosis 22 
years after operation, 67:599,1952 

Delory, G. E., see C. B. Stewart, jt. auth. 
Sweetser, T. H,, Jr. and White, T. A. Use 
of formalin and alcohol in estimation 
of prostatic phosphatase, 66: 724, 
1951 

DeLuca, F. R., see W. I. Metzger, jt. auth. 

Deming, C. L. Biological behavior of 
transitional cell papilloma of bladder, 
63: 815, 1950 

Correlation of clinical experience and 
heterologous growth of human pros¬ 
tatic cancer, 61:281,1949 
Effects of intrarenal hydronephrosis on 
components of renal cortex, 66 : 748, 
1951 

Evaluation of hormonal therapy in 
cryptorchidism, 68: 354,1952 
Operating table for perineal prostatic 
surgery, 66:490,1951 

Radical prostatectomy for carcinoma, 
(discussion), 61: 581, 1949 
Renal neoplasms, an enigma and chal¬ 
lenge, 69:1,1953 
see R. R. Berneike, jt. auth. 

Goetsch, J. B. and Humm, F. D. Clinical 
and hormonal studies in familial 
pseudohermaphroditism, 61:144, 1949 


Dempsey, Eleanor, see H. I. Suby, jt. auth. 

Dempsey, W. S., Crile, George, Jr. and 
Engel, W. J. Clear cell carcinoma 
(hypernephroma) of kidney with me¬ 
tastasis to thyroid gland, 68: 576, 
1952 

DeNicola, R. R. Permanent artificial 
(silicone) urethra, 63: 168, 1950 
and McCartney, R. C. Urethral duplica¬ 
tion in female child treated with 
sclerosing solution, 61: 1065, 1949 

Denis Browne operation for hypospadias. 
Burns, 64:382, 1950 

Denney, E. E., see V. H. Youngblood, jt. 
auth. 

Denslow, J. C,, see J. C. Kimbrough, jt. 
auth, 

Derian, G. H. Spindle cell sarcoma of pros¬ 
tate, 69: 544, 1953 
see V. C. Laughlin, jt. auth. 

DeRosa, F, P., see W. J. Baker, jt. auth. 

Desoxycorticosterone acetate, fluid and 
salt intake in rats injected with. Mills 
and Rodbard, 63: 472,1950 

Detergent, application in urology. La Rue, 
61: 646, 1949 

value for hand preparation. Thirlby and 
Nesbit, 62:617,1949 

Detroit Branch Society, oflacers and execu¬ 
tive committee, 1949-50, 64 : 825, 1950. 
1950-51,66; 1150,1951.1951-52,67; 1053, 
1952. 1952-53, 68: 961, 1952.1953-54, 70: 
983, 1953 

DeWeerd, J. H., see 0. S. Culp, jt. auth. 

Diabetes mellitus, associated with pneu¬ 
monephrosis. Welch and Prather, 61. 


712, 1949 

associated with vesical paralysis and 
diabetic neuropathy, transurethral 
resection of vesical neck for. Emmett, 
Daut and Sprague, 61:244,1949 
Diaphragm, eventration with kidney 
placement. Spillane and Prather, 


804, 1952 

Diathermy, heating effects on 

Hickman, Herrick, Wakim and Soblott- 


hauer, 66: 311, 1951 
))ibenamine, use in high blood P''®® 

with pheochromocytoma. 


Hoch, 61: 473,1949 , „ He 

ucaine hydrochloride, f 

layed by use of, Aycock 62: 361,19 
£, G. F., see A. M. Neilsen, jt. auth. 

imarol, bleeding following transurethral 
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resection controlled by. Olwin, Papier- 
niak and Merricks, 63: 303,1950 
gross hematuria due to. Gilmer and He'srit, 
65:1143,1951 

use in persistent priapism. Smith, 64; 400, 

1950 

Dihydrostreptomycin, see also Antibiotics, 
etc. 

Dihydrostreptomycin, action on pleuro¬ 
pneumonia-like organisms. Leberman, 
Smith and ilorton, 64: 167, 1950 
use for Reiter’s syndrome. Hepburn, 64: 
413,1950 

Diodrast, see also Urography 
35 per cent solution in combination with 
antihistamine, urographic reactions 
decreased by. Moore and Sanders, 70: 
5.3S, 1953 

reactions, use of antihistamine drug 
prophylaxis against. Getzoff, 65; 1139, 

1951 

Disey, G. M., see S. IS". Vose, ft. auth. 
Doane, J. C., see George Hollander, jt. 
auth. 

Dockerty, JI. B., see B. H. Hempstead, jt. 
auth. 

Docter, J. M., see 0. A. Xelson, jt. auth. 
Dodenhoff, Lambert, see A. E.Comarr, jt. 
auth. 

Dodson, A. I. Treatment of hypospadias, 61: 
116,1949 

see F. X. Buck, jt. auth. 

Dodson, Austin, Jr., see Jack Lapides, jt. 
auth. 

Dog, absorption of certain constituents of 
urine from large bowel. Bovce, 66: 241, 
1951 

autogenous vein grafts and venous valves 
m ureteral surgery. Rosenberg and 
Dahlen, 70:434,1933 

bladder pressure during urinary retention. 
Lawson, Schneeberg and Tomlinson, 
67:951,1952 

bladder secretion, physiology of transi¬ 
tional epithelium. Alvarez-Ierena, 
67: 939, 1952 

carcinogemc effect of beta-naphthylamine 
on normal and substituted isolated 
sigmoid loop bladder. Scott and Bovd, 
'0: 914, 1953 

determination of pressures in different 
parts of unnary tract under varying 
conditions. Lawson and Tomlinson, 
66: 67S, 1951 


ease of removing potassium from blood 
plasma bv lavage of intestine. Kelley 
andHm,'in,66 : 645,1951 
heating effects of short wave diathermy on 
prostate. Hickman, Herrick, VTakim 
and Schlotthauer, 65: 311, 1951 
histopathological study of renal tubular 
reaction foUovdng intravenous in¬ 
fusions of homologous hemoglobin 
solutions in dogs. Finkle, 70 : 665, 
1953 

neurovascular control of kidney circu¬ 
lation. Goodwin, Sloan and Scott, 61: 
1010,1949 

production of epididymitis with sterile 
urine. Graves and Engel, 64: 601, 
1950 

production of epithelial lined tubes on 
abdomen. Xesbit, Butler and 
Whitaker, 64: 3S7,1950 
production of reversible experimental 
uremia. Baker, 65:197,1951 
rapid quantitative freezing of bladder 
waU. McDonald, Taylor and Heckel, 
64; 326, 1950 

response of ureter to changing urine flow. 
Morales, Crowder, Fishman and 
MaxweU,67:4S4,1952 
role of residual urine in interpretation of 
cystometrograms. Teenema, Car- 
peter and Root, 68: 237, 1952 
unsuccessful attempts to produce osteitis 
pubis. Beneventi and Spellman, 69: 
405, 1953 

ureteral transplants to ileal segment 
anastomosed to rectum. Riba, Tsai 
and Maddock, 70: 426, 1933 
uretero-intestinal anastomosis, spatula 
operation. Riba, 67; 2S4, 1952. Wood¬ 
ruff, Cooper and Leadbetter, 67: 873, 
1952. Weyrauch and Young, 67: SSO, 
1952 

ureterotomy, intubated. Kimbrough, 
Furst, Worgan and Denslow, 64: 74, 
1950 

urinary rate determination by lueteral 
catheterization. Toth, 64:737,1950 
use of ureteral segment for replacement of 
common bile duct. Rieger, Wahl and 
Hass, 69:4S7,1953 

vascular perfusion of prostate gland. 
Hudson, Butler, Brendler and Scott, 
63 : 319, 1950 

vesicosigmoidostomy. Champion, Fowler, 
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versus slow emptying of distended 
bladder. Hryntschak, 61: 545, 1949 

Dees, J. E. Congenital epispadias with in¬ 
continence, 62: 513, 1949 
Cortisone in interstitial cystitis, 69: 496, 
1953 

Ureterosubarachnoid anastomosis for 
communicating hydrocephalus, 66: 
994, 1951 

and Ambrose, S. S., Jr. SKF 538-A: Topi¬ 
cal anesthetic for use in urether, 66: 
346, 1951 

deKlerk, J. N., see W. E. Goodwin, jt. auth. 

DeKovessey, C. A., see G. R. Hamilton, jt. 
auth. 

de la Maza, T. and Vega Diaz, F. Septic in¬ 
farction in one kidney and ectopia of 
other, 69; 357,1953 

de la Pena, Alfonso. Simple technique of 
nephrostomy, 61: 678,1949 
and Palomeque, Luis. Simplified method 
for transrenal pyelostomy, 67: 598, 
1952 

de la Pefia, Emilio. Remaining kidney 
after nephrectomy for tuberculosis, 
gigantic hydro-ureteronephrosia 22 
years after operation, 67:599,1952 

Delory, G. E., see C. B. Stewart, jt. auth. 
Sweetser, T. H., Jr. and White, T. A. Use 
of formalin and alcohol in estimation 
of prostatic phosphatase, 66: 724, 
1951 


Dempsey, Eleanor, see H. I. Suby, jt. auth, 

Dempsey, W. S., Crile, George, Jr. and 
Engel, W. J. Clear cell carcinoma 
(hypernephroma) of kidney with me¬ 
tastasis to thyroid gland, 68: 576, 
1952 

DeNicola, R, R. Permanent artificial 
(silicone) urethra, 63: 168, 1950 
and McCartney, R. 0. Urethral duplica¬ 
tion in female child treated with 
sclerosing solution, 61: 1085, 1949 

Denis Browne operation for hypospadias. 
Burns, 64; 382, 1950 

Denney, E. E., see V. H. Youngblood, jt. 
auth. 

Denslow, J. C., see J. C. Kimbrough, jt. 
auth. 

Derian, G. H. Spindle cell sarcoma of pros¬ 
tate, 69: 544,1953 
see V. C. Laughiin, jt. auth. 

DeRosa, F. P., see W. J. Baker, jt. auth. 

Desoxycorticosterone acetate, fluid and 
salt intake in rats injected with. hCUs 
and Rodbard, 63: 472, 1950 

Detergent, application in urology. La Rue, 
61: 646, 1949 

value for hand preparation. Tbitlby and 
Nesbit, 62: 617, 1949 

Detroit Branch Society, officers and execu¬ 
tive committee, 1949-50, 64 : 825, 19S0. 
1950-51, 66:1150,1951.1951-52,67; 1053, 
1952.1952-53, 68: 961, 1952.1953-54, 70: 


DeLuca, F. R., see W. 1. Metzger, jt. auth. 

Deming, C. L. Biological behavior of 
transitional cell papilloma of bladder, 
63; 815, 1950 

Correlation of clinical experience and 
heterologous growth of human pros¬ 
tatic cancer, 61:281,1949 
Effects of intrarenal hydronephrosis on 
components of renal cortex, 66; 748, 
1951 

Evaluation of hormonal therapj' in 
cryptorchidism, 68: 354,1952 
Operating table for perineal prostatic 
surgery, 65; 490, 1951 

Radical prostatectomy for carcinoma, 
(discussion), 61: 581, 1949 
Renal neoplasms, an enigma and chal¬ 
lenge, 69:1,1953 
see R. R. Berneike, jt. auth. 

Goetsch, J. B. and Humm, F. D. Clinical 
and hormonal studies in familial 
pseudohermaphroditism, 61: 144,1949 


983, 1953 

leWeerd, J. H., see 0. S. Culp, jt. auth. 
)iabetes mellitus, associated with pneu¬ 
monephrosis. Welch and Prather, 61. 

712, 1949 . 

associated with vesical paralysis and 
diabetic neuropathy, transurethral 
resection of vesical neck for. Emmett, 
Daut and Sprague, 61; 244,1949 
daphragm, eventration with kidney 
placement. Spillane and Prather, 

804, 1952 . . 

iathermy, heating effects 

Hickman, Hetrick, Wafam and Schlott- 
hauer, 66; 311,1951 
ibenamine, use in high blood 

associated with pheoohromocytoma. 

Hoch, 61:473,1949 _ , 

ibucaine hydrochloride, J’"" f 

layed by use of, Aycock 62:361,19 
iek G F see A. M. Neilsen, jt. auth. 

icumlol, bleeding following transurethra 
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resection controlled by. Olwin, Papier- 
niak and Merricks, 63; 303, 1950 
gross hematuria due to. Gilmer and Hewit, 
66: 1143, 1951 

use in persistent priapism. Smith, 64: 400, 

1950 

Dihydrostreptomycin, see also Antibiotics, 
etc. 

Dihydrostreptomycin, action on pleuro- 
pneumonia-like organisms. Leberman, 
Smith and Morton, 64: 167,1950 
use for Reiter’s syndrome. Hepburn, 64: 
413,1950 

Diodrast, see also Urography 
35 per cent solution in combination with 
antihistamine, urographic reactions 
decreased by. Moore and Sanders, 70: 
538, 1953 

reactions, use of antihistamine drug 
prophylaxis against. Getzoff, 66:1139, 

1951 

Dixey, G. M., see S. N. Vose, jt. auth. 
Doane, J. C., see George Hollander, jt. 
auth. 

Dockerty, M. B., see R. H. Hempstead, jt. 
auth. 

Docter, J. M., see 0. A. Nelson, jt. auth. 
Dodenhoff, Lambert, see A. E.Comarr, jt. 
auth. 

Dodson, A. I. Treatment of hypospadias, 61: 
116,1949 

see F. N. Buck, jt. auth. 

Dodson, Austin, Jr., see Jack Lapides, jt. 
auth. 

Hog, absorption of certain constituents of 
urine from large bowel. Boyce, 65: 241, 
1951 

autogenous vein grafts and venous valves 
in ureteral surgery. Rosenberg and 
Dahlen, 70:434,1953 

bladder pressure during urinary retention. 
Lawson, Schneeberg and Tomlinson, 
67: 951,1952 

bladder secretion, physiology of transi¬ 
tional epithelium. Alvarez-Ierena, 
67:939, 1952 

carcinogenic effect of beta-naphthylamine 
on normal and substituted isolated 
sigmoid loop bladder. Scott and Boyd, 
70: 914, 1953 

determination of pressures in different 
parts of urinary tract under varying 
conditions. Lawson and Tomlinson, 
66 : 678, 1951 


ease of removing potassium from blood 
plasma by lavage of intestine. Kelley 
and HiU, III, 66: 645,1951 
heating effects of short wave diathermy on 
prostate. Hickman, Herrick, Wakim 
and Schlotthauer, 65; 311, 1951 
histopathological study of renal tubular 
reaction following intravenous in¬ 
fusions of homologous hemoglobin 
solutions in dogs. Finkle, 70: 665, 
1953 

neurovascular control of kidney circu¬ 
lation. Goodwin, Sloan and Scott, 61: 
1010, 1949 

production of epididymitis with sterile 
urine. Graves and Engel, 64 : 601, 
1950 

production of epithelial lined tubes on 
abdomen. Nesbit, Butler and 
Whitaker, 64: 387, 1950 
production of reversible experimental 
uremia. Baker, 65:197,1951 
rapid quantitative freezing of bladder 
wall. McDonald, Taylor and Heckel, 
64: 326, 1950 

response of ureter to changing urine flow. 
Morales, Crowder, Fishman and 
Ma.xwell,67:484,1952 
role of residual urine in interpretation of 
cystometrograms. Veenema, Car- 
peter and Root, 68 : 237, 1952 
unsuccessful attempts to produce osteitis 
pubis. Beneventi and Spellman, 69: 
405, 1953 

ureteral transplants to ileal segment 
anastomosed to rectum. Riba, Tsai 
and Maddock, 70: 426, 1953 
uretero-intestinal anastomosis, spatula 
operation. Riba, 67 : 284, 1952. Wood¬ 
ruff, Cooper and Leadbetter, 67: 873, 
1952. Weyrauch and Young, 67: 8S0, 
1952 

ureterotomy, intubated. Kimbrough, 
Furst, Worgan and Denslow, 64 : 74, 
1950 

urinary rate determination by ureteral 
catheterization. Toth, 64:737,1950 
use of ureteral segment for replacement of 
common bile duct. Rieger, Wahl and 
Hass, 69: 487, 1953 

vascular perfusion of prostate gland. 
Hudson, Butler, Brendler and Scott, 
63: 319, 1950 

vesicosigmoidostomy. Champion, Fowler, 
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Coleman, Jr. and Florence, 66: 814, 
1951 

voluntary fluid intake after nephrectomy. 
Mack and Eodbard, 62; 446, 1949 

Donahue, C, D. Osteitis of the spine, 61: 
405, 1949 

Dori4, see Serra D6ria. 

Doroshow, H. S. Electrolyte imbalance 
following bilateral ureterosigmoidsomy, 
66: 831, 1951 

Dorsey, J. W. Anastomosis of vas deferens 
to correct post vasectomy sterility, 70: 
515, 1953 

Giant vesical calculus, bilateral hydro¬ 
nephrosis, 68:201,1952 

Ribbon catgut: New application in renal 
surgery, 61:697,1949 

Solitary hydrocalyx secondary to dumb¬ 
bell calculus, 62: 742, 1949 

Doss, A. K. Aortography (discussion), 65: 
922, 1951 

Hypoplastic kidney (discussion), 63: 60, 
1950 

Pyelo-ureteral dilatation in pregnancy 
(discussion), 61; 220, 1949 

Recent improvements in translumbar 
aortography, 68; 950,1952 

Dougherty, J. H. Urinary incontinence 
(discussion), 61: 102, 1949 

Douglass, C. W,, see O. A. Nelson, jt. auth. 

Dourmashkin, R. L. Urethral stricture, 68: 
496, 1952 

Downs, Ralph, see W. B. Kittredge, jt. 
auth. 

Drainage apparatus, automatic. Martino 
Savino, 67: 529, 1952 

Drainage, catheter. Buddington and Graves, 
62: 387, 1949 

Drainage tubes, protective sheath for. 
Weinberger, 68: 861,1952 

Drake, E. H., see D. P. Marshall, jt. auth. 

Draper, J. W., Wolf, Stewart, Murphy, J. F. 
and Kravetz, Howard. Effect of 
banthine in treatment of genito-uri- 
nary disorders, 69: 632, 1953 

Drapiewski, J. F., see H. M. Burros, jt. 
auth. 

Dreese, W. G., see J. I. Waller, jt. auth. 

Dreizin, D. H., see H. H. Goldstein, jt. 
auth. 

Drew, J. E., see C. N. Burns, jt. auth. 

Druckmann, A. and Schorr, S. Roent- 
genographic observation of perforation 


of kidney following retrograde 
pyelography, 61; 1028,1949 
Drug hypersensitivity of urinary tract. 

Eisenstaedt, 66: 154 ,1951 
Drug-resistant bacteria. Kimmelman, Zins¬ 
ser and Klein, 66: 668, 1951 
Drugs, see also specific names 
Drugs, antihistamine, effect on acute in¬ 
fectious inflammatory lesions. Herbst, 
66 : 433, 1951 

antihistamine, prophjdaxis against dio- 
drast reactions. Getzoff, 65:1139,1951 
antihistamine, reactions to urographic 
agents. Moore and Saunders, 70 : 538, 
1953 

Duca, 0. J., see J. V. Scudi, jt. auth. 
Duckworth, D. A. Treatment of papilloma¬ 
tosis with podophyllin, 64:740, 1950 
Dudderar, D. K., see L. P. Thackston, jt. 
auth. 

Duff, John, see Charles Ney, jt. auth. 
Kenyon, H. R. and Hyman, R. M. 
Pyelography in combination with 
simultaneous retroperitoneal pneu¬ 
mography, 70 : 963, 1953 
Duff, P. A. Retrocaval ureter, 63:496, 1950 
and Granger, W. H. Diagnosis of involve¬ 
ment of inferior vena cava in renal 
neoplasms, 66: 368, 1951 
Duncan, I. G. and Bryan, H. G. Utilization 
of capsule of Gerota in pyelo-uretero- 
plasty for stricture at ureteropelvie 
juncture, 66; 976, 1951 
Dunn, J. H., see R. V. Daut, jt. auth. 

see J. T. Priestley, jt. auth. 

Duodenum, injury in right kidney surgery. 

Schwartz and Lynn, 67; 601,1952 
Dupuytren’s contracture associated with 
Peyronie’s disease. Waller and Dreese, 
68: 623, 1952 

Earlam, M. S. S. Giant hydronephrosis, 

63; 195, 1950 

Eberhart, Charles and Rieser, Gharies. 
Experiences with pyeloplasty, 69. , 

1953 - 

Ebert, 0. E. Clinical comparison of use ot 
glucose and urea in irrigating solutions 
for transurethral prostatic resections, 

62:736, 1949 _ 

Echinococcus disease of kidney, au y , 

68: 441, 1952 

Edelbrock, H. H., see A. C. Abernethy, 
auth. 
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Eden, John, see L. G. Wood, jt. auth. 

Edling, N. P. G. Roentgen diagnosis of 
diseases of prostate, 67: 197, 1952 
Eglitis, J. A. Occurrence of bone tissue in 
human penis, 70: 749, 1953 
Ehrgott, W. A., see R. H. Bradley, Jr., jt. 
auth, 

Eisenstaedt, J. S. Allergy and drug hyper¬ 
sensitivity of urinarjr tract, 65:154,1951 
Eisenstaedt, J. S. Allergy of female urinary 
tract (discussion), 61: 230, 1949 
Ejaculation, in bladder paralysis. Talbot, 
61: 265, 1949 

premature, medical management. Aycock, 
62: 361, 1949 

time, correlation with gonadotrophin 
excretion titer, blasters, Magallon 
and Grody, 67:1028, 1952 
Ejaculatory ducts, catheterization. Mc¬ 
Carthy, 66: 1050, 1951 

Electric stimulation of pudendal nerves, 
effect on bladder neck. Bors, 67; 925, 
1952 

Electrocoagulation, of infiltrating bladder 
tumors combined with ligation of 
vena cava for prevention of pulmonary 
embolism. Foley, Richardson, Mul- 
vaney and Victor, 70: 456,1953 
use in transurethral prostatic resection. 
Weyrauch, Bassett and Berger, 61: 
371, 1949 

Electrocystogram. Slater, 69: 626, 1953 
Electrode. Coppridge, Roberts and Rosser, 
63: 630,1950 

for performing ureteral meatotomy. Davis, 
65:795,1951 

Electrolyte, absorption through bladder. 
Maluf,69:396,1953 

imbalance following uretero-intestinal 
anastomosis; see also Blood chemis¬ 
try changes following uretero-in¬ 
testinal anastomosis 
Whisenand and Moore, 66 : 564, 1951. 
Doroshow, 66 : 831, 1951. Odel, 
Ferris and Priestley, 65: 1013, 1951. 
Korenberg, 66 : 686, 1951. Boixe 
and Vest. 67: 169. 1952. Rusche 
and Cook, 70:447,1953. Rosenberg, 
70: 569, 1953. Bohne, 70 : 581, 
1953 

potassium, ease of removal from blood 
plasia by intestinal lavage. Kelley 
and Hill, III, 66 : 645, 1951 
ectromyography, correlation of records 


with neurogenic dysfunction of bladder. 
Boyce, Corey, Vest and French, 70: 
605, 1953 

ureteral. Baker and Huffer, 70: 874, 1953 
Electron microscope, observations on 
morphology of human spermatozoa. 
Culp and Best, 61: 446, 1949 
Electronics, disintegration of urinari’’ tract 
calculi by. Mulvane}', 70: 704, 1953 
Electrotome. Nugent, 64; 534, 1950 
Electro-urogram. Kneucker, 69: 458, 1953 
Elkins, H. B., see R. H. Flocks, jt. auth. 
Ellik evacuator, modification. Hutch, 68: 
661, 1952 

Ellik, Milo. Looped catheter ureteral stone 
extractor; Perplexities in its con¬ 
struction and use, 61: 361, 1949 
and Getz, John. Nephrocolonic fistula, 
70: 364,1953 

and Getz, John. Ureteral stone in child. 
Extraction by looped catheter, 70: 
716, 1953 

and Newton, L. A. Ureteral calculi, 
experiences in looped catheter man¬ 
agement, 66; 532, 1951 
Elliott, William, see C. G. Weller, jt. auth. 
Emasculation, self, by mental patients. 
Beilin, 70: 649, 1953 

Embolism, air, following urethrography. 
Fernicola, 66: 132,1951 
oil, following urethrography. Fernicola, 
66: 132, 1951 

pulmonary, prevention. Culp, Barron 
and Ormond, 68: 845, 1952. Foley, 
Richardson, Mulvaney and Victor, 
70: 456, 1953 

Emmett, J. L. Ureterectasia follou-ing 
bladder paralysis (discussion), 61: 
881, 1949 

see Ruy Goj’anna, jt. auth. 
see L. F. Greene, jt. auth. 
see R. P. Morrow, Jr., jt. auth. 

Albers, D. D. and Anderson, R. E. 
Statistical and anal 3 'tic review of 
final results of transurethral resec¬ 
tion for cord bladder, 66: 36,1951 
Daut, R. V. and Sprague, R. G. Trans¬ 
urethral resection for neurogenic 
vesical dysfunction in cases of dia¬ 
betic neuropathj', 61: 244, 1949 
Hutchins, S. P. R. and McDonald, J, R. 
Treatment of urinary retention in 
■women by transurethral resection, 
63: 1031, 1950 
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Endocrine therapy, see also Estrogen, 
Hormone, etc. 

evaluation in prostatic cancer. Gahagan 
and Fischman, 61: 587, 1949 

Endoscope, see American Cystoscope 
Makers, Inc.; Armamentarium 
see J. N. Robinson, jt. auth. 

Engel, W. J. Intubated ureterotomy (dis¬ 
cussion), 66: 95, 1951 
Suprapubic trocar cystostomy: Evalua¬ 
tion and presentation of instru¬ 
ment, 66; 998, 1951 
Urinary calculi associated with nephro- 
calcinosis, 68: 105, 1952 
see W. S. Dempsey, jt. auth. 
see R. S. Graves, jt. auth. 

Graves, R. S. and Schneider, R. W. 
Renal tuberculosis with Addison’s 
disease, 66 : 734, 1951 

Engelking, R. L., see Manuel Pesqueira, jt. 
auth. 

Engle, E. T. Atypical cytology in testes 
biopsies, 62: 694, 1949 

Enzyme acid phosphatase, possible role in 
metabolism of prostate and its secre¬ 
tion in dog and man. Hudson and 
Butler, 63: 323, 1950 

Epididymis, anomaly. Michelson, 61: 384, 
1949 

appendix, torsion. Seidel and Yeaw, 
63: 714, 1950 

calculus formation. Hoffman and Wert- 
hammer, 64: 403, 1950 
coccidioidal granuloma. Rohn, Davila 
and Gibson, 66: 660, 1951 
donovanosis complicating tuberculous 
infection. Marmell, Ultmann and 
Weintraub, 70: 776, 1953 
epididymectomy, tuberculosis. Greeu- 
berger and Greenberger, 67: 222, 
1952 

epididymitis, Chloromycetin. Redewill, 
62: 581,1949 

effect of vasectomy upon incidence 
following prostatectomy. Schmidt 
and Hinman, 63 : 872, 1950 
experimental production with sterile 
urine. Graves and Engel, 64: 601, 
1950 

simulated by spermatic granulomas. 
Friedman and Garske, 62; 363, 
1949 

fusion failure. Dean, Jr., Major and 
Ottenheimer, 68: 754, 1952 


mumps epididymo-orchitis, sedimenta¬ 
tion rate in. Pox and Heen, 62: 622, 


1949 


new growths, adenomatoid. Burros and 
Mayock, 63; 712, 1950. Falk and 
Konwaker 66:603, 1951 
cholesteatoma. Pingree and Brown, 65: 
126, 1951 

lymphoma. Turley and Moore, 68: 
744,1952 

lympho-epithelioma metastatic from 
nasopharynx. Kawaichi, 61: 1073, 
1949 ^^ 


sarcoma. Kwai, Liu and Chen, 62: 
349, 1949. Sherwin and Bergman, 
67: 208,1952 

spermatic granuloma. Rieger and 
Fuller, 69 : 819, 1953 
torsion. Hamilton, DeKovessey and 
Getz, 69: 436, 1953 

tuberculosis; see also Genital Tract; Semi¬ 
nal Tract Urogenital Tract tubercu¬ 
losis 

Scardino, Kelley and Scott, 63: 698, 
1950. Greenberger and Greenberger, 
67:222,1952 

vestigial structures associated with 
unilateral kidney aplasia. Ciochino, 
Yates and Chappell, 66:667,1951 
Epinephrine, production of kidney ischemia 
by, in rabbit. Moses, 68 : 558, 1952 
Erections in bladder paralysis. Talbot, 
61: 265, 1949 

Estrogen, see also Endocrine Therapy, 
Hormone Therapy 

and/or orchiectomy, results in prostatic 
carcinoma. Kimbrough and Rowe, 66. 


373 1951 

effect on prostate. Scott, 70; 477, 1953 

human cancer. Herbst, 61: 795, 1949 

metastatic lesions from carcinoma of 
testis. Shivers and Axilroad, 67: 537, 
1952 . ... 

oral administration in conjunction witn 
cortisone acetate to induce remission 
of advanced prostatic cancer. Huggms, 


68 : 875,1952 . 

jstatic carcinoma. Deming, 61. > 

1949. Smith, 64 : 671, 1950. Flocta, 

Harness, Tudor and Prendergast, 66. 

393, 1951 ^ 

•udohermaphroditism. Deming, Goet 

sch and Humm, 61: 144, 1949 
s. Herbst, 61; 795, 1949 
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squamous metaplasia of prostate follow¬ 
ing therapy for carcinoma. Bain- 
borough, 68: 329, 1952 
use preliminary to radical perineal pros¬ 
tatectomy for prostatic carcinoma, 
Sullivan and Hartwig, 70: 499, 1953 
Ethylene diamine tetra-acetic acid, dis¬ 
solution of urinary tract calculi. Abes- 
house and Weinberg, 65: 316, 1951. 
Gehres and Rajunond, 66 : 474, 1951 
dissolution of urinary tract calculi with 
and without a “wetting agent,” Suby, 
Albright, Wayne and Dempsey, 66: 
527, 1951 

Evacuator, Ellik, modification. Hutch, 68: 
661,1952 

Evans, A. T., see P. G. Smith, jt. auth. 
Evans blue dye method of blood volume de¬ 
termination. Hanailton and Getz, 62: 
607, 1949 

Eye, chronic hemorrhagic papillitis, rela¬ 
tion to hematuria of kidney origin. 
Nation, Butt, Massev and Gallup, 68: 
74,1932 

conjunctivitis, urethritis, arthritis 
(Reiter’s syndrome), dehydrostrepto¬ 
mycin. Hepburn, 64: 413, 1950 

Fagerstrom, D. P. Use of ball tractor in 
repair of vesicovaginal fistula, 62: 717, 
1949 

Fahey, J. J., see W. C. hleyer, jt. auth. 
Fais, 0. G., see D. W. McLean, jt. auth. 
Falk, David and Konwaler, B. E. Adenoma¬ 
toid tumor of epididjunis, 66 : 603, 1951 
Farber, G. J., see C. V. Brack, jt. auth. 
Farley, S. E., see R. W. Barnes, jt. auth. 
Fannan, Franklin. Surgical shock (discus¬ 
sion), 63 : 744, 1950 
see J. A. Arcadi, jt. auth. 

Kamens, Leslie and McCandless, R. G. 
Geographical distribution of urolo- 
^sts in United States, 67:1037, 1952 
Lemon, K. A. and Briskin, H. L. Urologi¬ 
cal Eurvej- of anuria and oliguria with 
guide to treatment, 65: 177, 1951 
^cns, E, J. Evaluation of sterility prob¬ 
lems of the male, 63: 74S, 1933 ' 
Number of motile spermatozoa as index 
of fertility in man, study of 406 semen 
specimens, 61: 1099, 1949 
Garrison, Mortimer, Jr, and Heintr, R. 
K. Influence of hrmnosis on semen, 66: 
'20,1931 


Farrow, F. C. Hypoplastic kidney (discus¬ 
sion), 63: 5S, 1950 

Fascia, Buck’s. Uhlenhuth, Smith, Daj- 
and Middleton, 62 : 542, 1949. Wesson, 
70: 503, 1953 

Colics’. Smith, 62 : 535, 1949. Uhlenhuth, 
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plasty for stricture of ureteropelvic 
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Fetter, T. R. Kidney tumors (discussion), 
66: 19S, 1951 

and Smith, Burton. Management of renal 
ectopia, 63; 403, 1950 

Fibrinogen, use in coagulum pelviolithot- 



1032 


CUMULATIVE INDEX—VOLUMES 61-70 


oiay. Harrison and Trichel, 62; 1,1949. 
Moore and Sweetser, Jr., 67 : 579, 1952 
Filiform coupling. Councill. Jr., 70: 127, 
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Caffery and Musselman, 67: 137, 1952 
intestinovesical, due to ingested dental 
plate. Milner, Stapleton and Mamonas, 
67: 313, 1952 

kidney vessels, arteriovenous. Hamilton, 
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Treatment of carcinoma of prostate 
by interstitial radiation uith radio- 
aeti-76 gold (Aul9S), 68; 510,1952 
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auth. 

Fluid, and salt intake in rata receiving 
desosycorticosterone acetate. Mills 
and Rodbard, 63: 492,1950 
balance in urological patient. 'Wilson, 
Fleisman and Moyer, 66; 805, 1951 
therapy, use and abuse. Wood and Eden, 
68: 2S, 1952 

Flyim, Helen, see Grayson Carroll, jt. auth. 
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Fowler, M. F., see W. L. Champion, jt. 
autb. 

Fox, M. J. and Heen, R. C. Sedimentation 
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method of treatment, 61; 587, 1949 
and Reed, W. K. Squamous cell carcinoma 
of renal pelvis: 62: 139, 1949 
and Yearwood, H. M. Wilms’s tumor, 
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70 : 64S, 1953 
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infection of urinary tract, 66: 484, 1951 
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auth. 

see J. C. Hayward, jt. auth. 
see L. M. Orr, jt. auth. 
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nant testis tumor with hepatic me¬ 
tastasis in grizzly bear, 69: ^5, 

;oan, R. D. and Scott, William Wallace. 
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sultant hypertension. Malisoff and 
Macht, 66 : 371, 1951 
artificial; see also Kidney insufficiency 
Lowsley and Kirwin, 66: 163, 1951. 
Hollander, Sterling and Doane, 
69 : 605, 753, 1953. Harrison, 70; 
559, 1953 

aspiration for differential diagnosis in 
tumors. Dean, 70 : 246, 1953 
atrophy associated with high blood pres¬ 
sure. Kilman, Bradfield and Simpson, 
62 : 417, 1949 

avulsion at ureteropelvic junction. 
Howard and Hinman, Jr,, 68: 148, 
1952 

biopsy for suspected neoplasm. Wey- 
rauch, Wanless, Goebel and Scott, 
67: 60, 1952 

bisection. Slaughter, 68: 17, 1952 
bleeding; see Blood, hematuria of kidney 
origin; also Kidney, hematuria 
blood flow, alteration. Arcadi and Far- 
man, 62: 756, 1949 

calculi, see also Urinary Tract, Uro¬ 
genital Tract 

Priestley and Dunn, 61: 194, 1949. 
Keyser and Smith, 62 : 806, 1949. 
Atkinson, 63 : 61, 1950. McCarthy, 
64: 295, 1950. Abeshouse and 

Weinberg, 65:316,1951 
antibiotics. Carroll and Brennan, 68. 
88, 1952 

associated with excessive calcium. 

Findley, 65: 937, 1951 
associated with parathyroid adenoma. 

Kretschmer, 63 : 947, 1950 
associated with rupture of parenchyma. 
Councill and Council!, Jr., 63 : 441, 


1950 

associated with squamous cell carci¬ 
noma of pelvis. Gahagan and ee , 


62: 139, 1949 

isection. Slaughter, 68: 17, 1952 
msing spasm of, 

tion in psoas muscle. J-or 

66; 638, 1951 
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coagulum pelviolithotomy for. Harrison 
and Trichel, 62; 1, 19i9. Moore 
and Sweetser, Jr., 67 : 579, 1952 
complicated b}’ carbuncle. Pearlman, 
65: 754,1951 

determination of uric acid content of 
blood. .Ajxostrong and Greene, 70: 
545, 1953 

disintegration due to recumbency. 
McCrea and Van Bustirk, 66: 640, 
1951 

dissecting aneurysm of aorta simu¬ 
lating. Kontoff and Sears, 65: 354, 
1951 

etiology. Higpns, 68: 117, 1952 
and management. Higgins, 62: 403, 
1949 

6brin coagulum for use vritb pi’elo- 
lithotomy, see Kidney, coagulum 
pelviolitbotomy 

following bladder paralysis. Talbot and 
Lyons, 63 : 667, 1950 
hydrocalys secondary to. Dorsey, 62: 
742, 1949 

Jolinson extractor. Middleton and 
Grua, 68: 125, 1952 
multiple. Swartz, 61; S53, 1949 
prevention. Higgins, 68:117, 1952 
prevention by aluminum gels. Barrett, 
65 : 315,1951 

prevention by aluminum gels with 
constant phosphorus intake. Mar¬ 
shall and Green, 67:611, 1952 
relation of infection to. Carroll and 
Brennan, 68: SS, 1952 
role of hyperparathyroidism. Beard 
and Goodyear, 64: 63S, 1950 
role of protective colloids in prevention. 
Butt, 67:450,1952 

staghorn. Hess, Roth and K ami nsky, 
69 : 347, 1953 

calyceal diverticula. Wvrens, 70: 35S, 
1953 

calyx, dilatation. Wilhelmi, 62 : 206, 
1949. Dorsey, 62; 742, 1949 
carbuncle; see also Kidney, abscess 
IVelch and Prather, 62: 646, 1949. 
Pearlman, 65 : 754, 1951 
cholemic nephrosis. Holmes. Jr., 70 : 677, 
1953 

circulation, experimental studies and 
clinical aspects. Arcadi and Fannan, 
62; 756,1949 

neurovascular control in rabbit, cat. 


dog and monkey. Goodwin, Sloan 
and Scott, 61; 1010, 1949 
clamp, modification. Prentiss and Mul- 
lenix, 66: 495, 1951 

colic in cases of tumor and tuberculosis. 
Olsson, 62: 118, 1949 

conservative operation for calculi. Hess, 
Roth and Kaminsky', 69 : 347, 1953 
cyst. Mathd, 61; 319, 1949. Kutzman and 
Sauer, 63; 34, 1950. PoweU, 63 : 203, 
1950. Weyrauch and Fleming, 63; 
^2, 1950 

differential diagnosis. Prather, 64: 193, 
1950. Ainsworth and Vest, 66: 740, 

1951 

hydatid. Reay and RoUeston, 64; 26, 
1950 

infected. Kelson and Hooper, 68 : 437, 

1952 

multilocular. Bowen, 64; 235, 1950. 

Frazier, 65: 351, 1951 
multiple, unilateral. Howze and Hill, 
61:1S7,1949 

perinephric. Spriggs, 67: 414, 1952. 
Pautler, Jr. and Garvey, 70: 
840, 1953 

peripelvic. Hyman, 70: 32, 1953 
perirenal, associated with high blood 
pressure. Gilliam, 66; 661, 1951 
pyelogenic. 'Wilhelmi, 62 : 206, 1949. 

TVyrens, 70 : 358, 1953. 
solitary. Shivers and Ardlrod, 69: 193, 

1953 

cystic, in infant, complicated by hydro¬ 
nephrosis. O’Donnell and Presti, 
62 : 651,1949 

cytology, abnormal. Bunge and Kraus- 
haar, 63 : 464, 1950 

of carcinoma. Bothe, Dalton and 
Zillessen, 65: 1108, 1951 
denervation for nephroptosis. Ehminskj-, 
Roth and Hess, 69 : 21, 1953 
determination of urinarj- rate by ureteral 
catheterization in conscious un¬ 
operated dogs. Toth, 64:737,1950 
dilatation of pregnancy. Jenkins and Van 
Vagenen, 61: 217, 1949 
disease, high blood pressure due to. 
Vakerlin, 67 : 27, 1952. Wajman and 
Ferris, 67: 37, 1952. Pappel and 
-■Uyea, 67 : 433, 1952 
nephrons in. Oliver, 63 : 373, 1950 
pancreatic c>-sts simulating. Stone, 
62: 104, 1949 
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diverticula, calyceal. Wyrens, 70: 358, 
1953 

double. Garvey, Cline and Carpenter, 
66: 1, 1951. St. Martin, O’Brien and 
Mitchell, 66: 486, 1951 
drain. Beneventi, 69 : 323, 1953 
echinococcus disease. Baurys, 68: 441, 

1952 

ectopia. Lee, 61: 333, 1949. Berg and 
Kearns, 62; 275, 1949. Kron and 
Meranze, 62 : 278, 1949. Spillane 
and Prather, 62 : 441, 1949. Fetter 
and Smith, 63: 403, 1950. Hawes, 
64 : 453, 1950. Anderson, Rice and 
Harris, Jr., 66: 760, 1951. Saylor and 
Gordon, 66 : 968, 1951. Landes, 66: 
115, 1951. Sanjurjo and Koppisch, 
66: 298, 1951. Huth, 68: 807, 1952. 
de la Maza and Vega Diaz, 69: 357, 

1953 

endometriosis. Maslow and Learner, 64: 
564, 1950 

exposure, resection of twelfth rib in. 

Hughes, 61: 159, 1949 
fistula; see Fistula 

foreign body, bobby pin. Nelson, Kretz, 
McCormack, Docter and Douglass, 
69:618,1953 

catheter. Neilsen, Dick and Maddock, 
63: 433, 1950 

function, see also Kidney circulation; 
Kidney, hemodynamics; Kidney in¬ 
sufficiency 

disturbances following bladder decom¬ 
pression. Wilson, Reisman and 
Moyer, 66: 805, 1951 
effect on excretion of sulfadimetine 
given in small doses for urinary 
infections. Lippman and Marti, 
70: 548, 1953 

estimation. Valk and Mitchell, 64 : 254, 

1950 

in bladder paralysis. Rogers and Bors, 
63: 100, 1950 

phenolsulfonphthalein test versus cath¬ 
eter. Ormond, 66: 494, 1951 
preservation in polycystic disease. 
Buck, Bunts and Dodson, 66: 46, 

1951 

fused. Kron and Meranze, 62 : 278, 1949. 
Baurys, 66; 781, 1951. Huth, 68; 807, 
1952 

gas, intrarenal. Winstead, 68; 423, 1952 
glomerular tuft structure. Trabucco and 
Marquez, 67 : 235, 1952 


hematuria. Campbell, 62 : 80, 1949. 
Williams, 62: 436, 1949. Taylor, 63: 
997 ,1950 

and hypoprothrombinemia. Moore, 62: 
762, 1949 

and sickle cell disease. Goodwin, 
Alston and Semans, 63 : 79, 1950 
due to focal pyelonephritis. Harlin, 
Foster and Armstrong, 64 : 445, 

1950 

due to varicosities of pelvis. Maslow 
and Aron, 61: 719,1949 
Manson’s schistosomiasis. Sanjurjo and 
Koppisch, 66:298, 1951 
thrombin for. Nay and Brown, 66: 516, 

1951 

heminephrectomy. Fitzgerald, 63: 214, 
1950 

hemorrhage causing anuria. Aschner and 
Klinger, 66: 777, 1951 
hemorrhagic telangiectasis. Fort and 
Winstead, 69: 614,1953 
hemod 5 mamics; see also Kidney circula¬ 
tion; Kidney insufficiency 
in urology. Grabstald, 66:19,1951 
hernia. Kretschmer, 86: 944, 1951 
horseshoe. Potampa, Hyman and Catlow, 
61: 340, 1949. Lowsley, 67: 565, 1952. 
Taylor, Russo and Jacobson, 70: 864, 
1953 

hydatid. Baurys, 68: 441, 1952 
cyst, diagnosis Reay and Rolleston, 64; 
26, 1950 

hydrocalycosis. Wilhelmi, 62 : 206, 1949- 
Weyrauch and Fleming, 63; 582, 
1950 

hydrocalyx secondary to dumbbell cal¬ 
culus. Dorsey, 62:742,1949 
hydronephrosis; see also Kidney, o 
struction; Ureteropelvic Junction 
obstruction, Ureter obstruction, Ure¬ 
ter stricture, etc. 

Deming, 65: 748, 1951. Schlumberger 
and Riparetti, 68: 158,1952. Davis, 

69 : 739, 1953. Pautler, Jr. and 
Garvey, 70: 840, 1953. Burns, 
Drew and Dean, 70: 846, 1953 
associated with absence or de ciency 
of abdominal musculature. GreeM, 
Emmett, Culp and Kennedy, ea. 


217, 1952 . 

sociated with cervix caremo . 

Spence and Hare, 62: 219, 
sociated with o^erhydration. Covmg- 
ton, Jr. and Reeser, 63: 438, 1950 
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bilateral, associated with pant bladder 
calculus. Dorsey, 68; 201, 1952 
due to aberrant artery. Ockerblad, 67- 
810, 1952 

due to ureteropelvic obstruction. 

Miller, Jr., 66; 340,1951 
due to vesico-ureteral reflux in bladder 
paralysis. Talbot, Pauli and Read, 
70: 216,1953 

following bladder paralysis. Talbot and 
Bunts, 61: 870, 1949. Talbot and 
Lyons, 63 : 667, 1950 
following uretero-intestinal anasto¬ 
mosis. Henderson, 67: 479, 1952 
giant. WjTens, 61: 311, 1949. Earlam, 
63: 195, 1950. Smart, 67; 605, 1952. 
Campbell, Hunsicker and Marconis, 
63 : 970, 1950 

in remaining kidne 3 " 22 3 'ears after 
operation for tuberculosis, de la 
Pena, 67: 599, 1952 

in infant with unilateral C3'stic kidne3’. 
O’Donnell and Presti, 62 : 651, 
1949 

in infants and children. Campbell, 
65: 734,1951 

plastic operation. Ormond and Osborne, 
67: 860,1952 

pregnanc 3 '. Sehloss and Solomkin, 
68 : 885, 1952 

P3'eloplast3'. Eberhart and Rieser, 69: 
208, 1953 

results obtained b 3 ' plastic surgical 
procedure with and without T- 
tube drainage. Berneike and Dem- 
ing, 66: 68, 1951 

h3'perplasia. Ritter and Kramer, 63: 48, 
1950 

h^-poplasia. Cecil, 70 : 835, 1953 
infarct. Meyer and Ahnfeldt, 68: 667, 
1952. de la Meza and Vega Diaz, 69; 
357, 1953. Fitzgerald and Mullins, 
70; 352,1953 

concurrent with fat embolism. Carver, 
Jr., 66: 331, 1951 

due to bilateral arterial emboli. Kaiser 
and Ross, 66: 500, 1951 
infection; see also Kidne 3 ', calculi; 
Kidney, hydronephrosis; TJrinar 3 ' 
Tract calculi; Urinar 3 ' Tract infec¬ 
tions, etc. 

echinococcus. Baur 3 -s, 68 : 441, 1952 
monilial. Albers, 69: 32, 1953 
role in nephrolithiasis. Carroll and 
Brcnna, 68 : 88, 1952 


subsequent to bladder paral 3 'sis. Talbot 
and L 3 'ons, 63: 667, 1950 
injur 3 ', see also Kidne 3 " rupture 
miur 3 '. Sargent and Marquardt, 63: 1, 

1950. Davis and Lee, 63: 1053, 1950. 
Hodges, Gilbert and Scott, 66: 627, 

1951. Huth, 68; 807, 1952. Mertz, 69: 
39, 1953 

conservative treatment. McCaque, 63; 
773, 1950 

instrumental, during retrograde p 3 'elog- 
raphy, 61: 1028, 1949 
value of C3'stoscop3’ and retrograde 
p 3 'elograph 3 '. Orkin, 63 : 9, 1950 
war. Clarke and Leadbetter, 67: 719, 

1952. Henkel, 70 : 637, 1953 
instrumental visualization of pelvis at 
operation. Leadbetter, 63: 1006, 

1950 

insufla^cienc 3 ', see also Kidne 3 ', circulation; 
Kidne 3 % function; Kidne 3 ', hemo- 
d 3 'namics 

insufl5cienc3'. Leiter, Kroop, Fishman and 
H 3 Tnan, 61:163,1949. Ormondand Best, 
61: 60S, 1949. Mack and Rodbard, 
62 : 446, 1949. Tracy, 64 : 63, 1950. 
Maluf, 64 : 268, 1950. Lowsley and 
Kirwin, 65: 163,1951. Farman, Lemon 
and Briskin, 65: 177, 1951. Baker, 
65: 197, 1951. Riddell, 65: 513, 1951. 
Grabstald, 66: 19, 1951. Vest and 
Kelley, 69 : 55, 1953. Harrison, 69: 
67, 1953. Hollander, Sterling and 
Doane, 69: 605, 1953. Hollander, 
Sterling and Doane, 69 : 753, 1953. 
Harrison, 70 : 559, 1953 
associated with ovarian cyst. Cherry, 
67: 126, 1952 

cessation of function following ureteral 
obstruction. McCahe 3 -, 63 : 976, 

1950 

cure bj- intravenous procaine. Friis, 
61; 184, 1949 

death due to, in bladder paral^'sis. 
Barber and Cross, Jr., 67: 494, 
1952 

due to kidney hemorrhage. Aschner and 
Klinter, 65: 777, 1951 
due to replacement of parenchj-ma bv 
tumor. Wallach, Scharfman and 
Angrist, 67 : 623, 1952 
following transurethral prostatic re¬ 
section. Wear, 62 : 470, 1949. Good¬ 
win, Cason and Scott, 65: 1075, 

1951 
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histopathological study of renal tubular 
reaction following intravenous in¬ 
fusion of homologous hemoglobin 
solutions in dogs. Finkle, 70: 665, 
1953 

human serum albumin for. Cole, 68: 
638, 1952 

osteo-nephropatby resulting from. 

Findley, 66; 937,1951 
potentiality of peritoneum as dialyzing 
membrane. Kelley and Vest, 68; 
539, 1952 

produced by nor-epinepbrine and epi¬ 
nephrine in rabbit. Moses, 68 : 558, 
1952 

pyrogens in treatment of. Scheinman, 
61: 1003, 1949 

role of potassium with treatment by 
intestinal lavage. Kelley and Hill, 
III, 66; 645, 1951 

sodium and potassium excretion. Lyon 
and Smith, 67: 817, 1952 
sulfonamide induced, associated with 
congenital solitary kidney in child. 
Malisoff, 61: 725, 1949 
use and abuse of fluids. Wood and Eden, 
68 : 28, 1952 

intrarenal gas. Winstead, 68 : 423, 1952 
lavage of pelvis, instrument for. Mullenix 
and Prentiss, 67 : 256, 1952 
leukoplakia of pelvis. Armstrong, Jr., 
Harlin and Fort, 63: 208, 1950. Mc- 
Crea, 64 : 209, 1950. Senger, Bottone 
and Kelleher, 66: 528, 1951 
lower nephron nephrosis; see Kidney, 
insufficiency 

lymphoblastomatous involvement. Shiv¬ 
ers and Axilrod, 66: 380, 1951 
multiple (six), complete and functioning. 
Begg, 70; 686, 1953 

necrosis. Slipyan and Barland, 68: 430, 
1962 

nephralgia and associated lower quadrant 
pain. Young, Wilson, Jr. and Nelson, 
63: 778, 1953 

nephrectomy; see also Kidney, nephro- 
ureterectomy; Kidney, new growths; 
Kidney operations; Ureter, new 
growths; Urinary Tract operations; 
Urogenital Tract operations 
Beacham, 67 : 441, 1952 
calculi. Hess, Both and Kaminsky, 69: 
347, 1953 


calculus left in ureter. Livermore, 63: 
786,1950 

carcinoma developing iu ureter later. 

Loef and Casella, 67: 159, 1952 
consideration of ureteral stump subse¬ 
quent to. Rieser, 64 : 275, 1950 
duodenal fistula following. Caffery 
and Musselman, 67: 137, 1952 
hemophiliac. Vermooten, 63 : 30, 1950 
for hematuria of renal origin, McKay, 
Baird and Lynch, 61: 1, 1949 
associated with sickle cell disease. 
Harrison and Harrison, Jr,, 68: 
943, 1952 

high blood pressure. Puppel and Alyea, 
67 : 433, 1952. Braasch, 68: 6, 1952. 
Owen, Jr. and Pearlman, 68; 11, 
1952 

associated with pyelonephritis. Hoff¬ 
man, Bailey and Fort, 67: 132, 
1952 

nephrocolonic fistula. Ellik and Getz, 
70: 364,1953 

nephrostomy preparatory to. Haines, 
Jr. and Garvey, 62:133,1949 
paratyphoid pyelonephritis cured by. 
McLellan and Brezing, 62; 267, 
1949 

rats, fluid and salt intake following 
injections of desoxycorticosterone 
acetate. Mills and Rodbard, 63:492, 


1950 

thoraco-abdominal approach. Chute 
and Soutter, 61: 688, 1949. Robert¬ 
son and Jameson, 67: 585, 1952 
transthoracic. O’Conor and Head, 66. 
193, 1951 

for metastatic osteogenic sarcoma. 
'a,Tr.,.oV,oii nnd Drake. 62; 655, 


1949 . 

tuberculosis; see also Urinary Tract 
tuberculosis; Urogenital Tract tu¬ 


berculosis 

reenberger and Sporer, 62. 1 , 
1949. Oppenheimer and Nanns, 
62 : 804, 1949. Ljunggren, 67; 
129 1952. Greenberger and Green- 
berger, 67 : 222, 1952. Chasct, 
68 : 568,1952 

renal cortical insufficiency foliow- 
ing. Kristan, 61: 178, 1949 

mt hydronephrosis years after¬ 
ward. de la Pefia, 67 : 599, 1952 
■eptomycin. Taylor, 61: 80 , 
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tumors. Foley, Mulvanej', Richardson 
and Victor, 68: 39, 1952. Dean, 70: 
246, 1953 

voluntary fluid intake following. Mack 
and Rodbard, 62 : 446, 1949 
nephritis, bilateral adrenalectomy for. 
Harrison, Thorn and Criscitiello, 
67:405, 1952 

follicularis. Kretschmer, 68; 252,1952 
nephrocalcinosis associated with urinary 
tract calculi. Engel, 68: 105, 1952 
nephrolithotomy; see also Urinarj' Tract 
calculi 

Priestley and Dunn, 61: 194, 1949 
fluoroscopy and urography during. 
Prentiss and Mullenix, 66: 495, 
1951 

nephropexy. Livermore, 66 : 964, 1951. 
Barquin, 66: 173, 1951. Kaminsk 3 ’', 
Roth and Hess, 69: 21, 1953 
nephroptosis. Strode, 61: 11, 1949. Liver¬ 
more, 65 : 964, 1951. Barquin, 66: 173, 
1951. Kaminsky, Roth and Hess, 69: 
21,1953 

nephrosis, cholemic. Holmes, Jr., 70; 
677, 1953 

complicating transurethral prostatic 
resection, 62; 168, 1949 
hemoglobinuric. Woodruff and Fir- 
minger, 62: 168, 1949 
nephrostomy, de la Pena, 61: 678, 1949. 
Schinagel, 62:286, 1949 
“atraumatic.” Boone, 68 : 574, 1952 
fenestrated trocar for introduction of 
balloon catheters. Campbell, 65: 
160, 1951 

preliminarj' to nephreotomj'. Haines, 
Jr. and Garvey, 62: 133, 1949 
tubes, plastic holder. Palken, 69: 465, 
1953 

nephro-ureterectomj'; see also Kidnej', 
new growths; Kidnej’, tuberculosis; 
Urinarj' Tract, new growths; Uro¬ 
genital Tract, new growths 
McDonald, Upchurch and Sturdevant, 
67; SOi, 1952 

for ureteral tumor, cessation of per¬ 
sistent bladder papillomatosis fol- 
lo;\-ing. Scott, 65: 235, 1951 
patient living over 25 j’ears. Crance 
and Knickerbocker, 64 : 300, 
1950 

new growths. St. Martin, O’Brien and 
Mitchell, 64 : 426, 1950 


adenocarcinoma, cj’tologj'. Bunge and 
Kraushaar, 63 : 475, 1950 
of peh’is, mucus producing. Ragins 
and Rolnick, 63: 66, 1950 
relation to adenoma. Cristol, Bothe 
and Grotzinger, 64: 58, 1950 
adenoma. Jacobs and Salwen, 63: 459, 
1950. Cristol, Bothe and Grotzinger, 
64: 58,1950. Shelley, 69: 480,1953 
angioma. Paletz and Sewell, 65: 9, 1951 
angiomj'olipoma. Morgan, Straumf- 
jord and Hall, 65; 525,1951. Rusche, 
67: 823, 1952 

associated with bladder tumors. Kamin¬ 
sky, 61: 997, 1949 

carcinoma. Gahagan and Reed, 62: 139, 

1949. Rusche, 70: 146, 1953 
associated with polj-cj'stic disease. 

Johnson, 69: 10, 1953 
associated with tuberculosis. Moore, 
66: 533, 1951 

conser\’ative operations. Vermooten, 
64: 200, 1950 

cultivation in vitro, cj’to-dj'namic 
properties. Bunge, 69: 18, 1953 
cytologj’. Bunge and Kraushaar, 63: 
464, 1950. Bothe, Dalton and 
Zillessen, 66: 1108, 1951 
of parenchj’ma. Rupel and Sutton, 
63 : 487, 1950 

of pelms. Oberkircher, Staubitz and 
Blick, 66 : 551, 1951. Youngblood 
and Kicklighter, 67 : 54, 1952 
associated with calculous pj'o- 
nephrosis. Atkinson, 63: 61, 
1950 

metastases to skin. Mantell and 
Hamilton, 66: 386, 1951 
ureteral implantation of. Howell, 66: 
561, 1951 

cholesteatoma simulating squamous 
cell carcinoma. Kaumann and 
Sabatini, 69: 467, 1953 
classification. Foot, Humphreys and 
Whitmore, Jr., 61: 477, 1949 
differential diagnosis. Prather, 64: 193, 

1950. Ainsworth and Vest, 66: 740, 
1951 

enigma and challenge. Doming, 69: 1 
1953 

fibroma of pelvis. Immergut and 
Cottier, 66: 673, 1951 
granuloma in case of pj’onephrosis. 
Mack and Mador, 67 : 25S, 1952 
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hamartoma. Hulse and Palik, 66: 506, 
1951. Rusche, 67: 823,1952 
hemangioma. Williams, 62: 436, 1949. 
Butt and Perry, 66: 15, 1951. 
Anderson, Lee, Hancock and Black, 
70: 869, 1953 

hematoma. Link, 69:13, 1952 
hypernephroid (metanephromas). Te- 
deschi, Holtham and Minor, 61: 
981, 1949 

hypernephroma. Rusche, 70: 146, 1953 
bilateral. Youngblood and Bailey, 
63: 593,1950 

involvement of kidney capsule in 
specimen. Beare and McDonald, 
61: 857, 1949 

maintenance in vitro. Stein and 
Bunge, 66: 103, 1951 
metastasis to th 5 'roid. Dempsey, 
Crile, Jr. and Engel, 68 : 576, 
1952 

implantation of parenchymal carci¬ 
noma. Hovenanian, 64: 188, 1950 
involvement of inferior vena cava in. 

Duff and Granger, 66: 368,1951 
lipoma. Immergut and Cottier, 67: 
50, 1952. Beadles, Jt. and Urich, 
67: 460, 1952. Spillane, Singiser 
and Prather, 68: 811, 1952 
lipomatosis simulating, Simril and 
Rose, 63: 588, 1950 

metastasis from cervix carcinoma. 

Arnold and Baretz, 68:452,1952 
nephrectomy; see also Kidney, nephrec¬ 
tomy ; Kidney, nephro-ureterec- 
tomy; Urinary Tract, new growths; 
Urogenital Tract, new growths 
Dean, 70: 246, 1953 
radical. Foley, Mulvaney, Richard¬ 
son and Victor, 68: 39, 1952 
thoraco-abdominal. Chute and Sout- 
tar, 61: 688, 1949. Chute, 66 : 784, 
1951 

neuroblastoma. Taylor, Russo and 
Jacobson, 70: 864, 1953 
papillary carcinoma. Bailey, Fort and 
Harlin, 62: 44, 1949. Fisher, Jr., 
Crilly and Mays, 63: 97, 1950 
papillary tumors of pelvis and ureter. 

O’Conor, 61: 488, 1949 
papilloma of pelvis associated with 
severe hematuria. Jacobs and 
Brown, 66: 185, 1951 
parenchyma. Burns, 70: 9, 1953 


pathology and prognosis. Foot, Hum¬ 
phreys and Whitmore, 66: 190, 1951 
pelvic, multiple papillary urethral 
tumors secondary to. Potamps, 70: 
512, 1953 

phlebothrombosis in. Bonnecarrere, 
63: 451, 1950 

sarcoma. Newman and Reed, 62 : 292, 
1949. Miller, 62: 439, 1949. Garvey, 
Cline and Carpenter, 65: 1, 1951. 
Davis and Olivetti, 66: 106, 1951. 
Moore, 66: 533, 1951. Kretschmer, 
68: 36, 1952. Ruff, 69: 474, 1953. 
replacement of parenchyma causing 
uremia. Wallach, Scharfman and 
Angrist, 67: 623, 1952 
rupture. Powell and Clark, 62 : 751, 
1949 

transthoracic nephrectomy for. Mar¬ 
shall and Drake, 62 : 655, 1949 
sclerosing lipogranuloma and peri¬ 
ureteral fibrosis following extra¬ 
vasation of urographic contrast 
medium. Landes and Hooker, 68: 
403, 1952 

significance of sedimentation rate. 

Hyman and Burns, 64 : 811, 1950 
teratoma, pararenal. Baker and Ragins, 
63: 982,1950 

tuberculosis associated with. Olsson, 
62: 118, 1949 

use of tetrazolium chloride. Bunge, 66: 
722, 1951 

Wilms’ tumor. Senger, Bell and Bar¬ 
nett, 63 : 480, 1950. Rusche, 65: 
950,1951 

5-year survivals. Gahagan and Year- 
wood, 62: 295, 1949 
in adult. Loeb, 61: 20, 1949. Moore, 
66: 533, 1951. Livermore, 70; 141, 
1953 

in children. Garrett and Mertz, 70: 
694, 1953 

in identical twins. Gaulin, 66: 547, 
1951 

rupture. Levant and Feldman, 67: 
629, 1952 

transthoracic nephrectomy for- 
O’Conor and Head, 65: 193, 1951 
normal. Oliver, 63: 373, 1950 

obstruction, ureteropelvic, elliptical en - 
to-side connection technique applied 

to repair. Miller Jr., 66: 340, 1951 
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intubated ureterotomy for. Davis, 
66: 77, 1951 

operations; see also Kidney, nepbrolitbot- 
omy; Kidney, nepbrectomy; Kidney, 
nepbropesy; Kidney, nepbro-ure- 
terectomy; Kidney, nepbrostomy; 
Urinarj' Tract, operations; Uro¬ 
genital Tract, operations, etc. 
conservative, for preservation of par¬ 
enchyma. Hess, Koth, Kaminsky 
and Swick, 64: 175, 1950. Roth, 
Hess and Kaminskv-, 66:4S9,1951 
for tumors. Vermooten, 64; 200, 1950 
dorsO'lumbar approach. Nagamatsu, 
63: 569,1950 

dorsolmnbar flap incision. Nagamatsu, 
Lennan and Berman, 67; 7S7, 1952 
(Xagamatsu incision). Dean, 70; 246, 
1953 

drain for. Beneventi, 69:323,1953 
duodenal injury. Schwartz and Ljmn, 
67; 601,1952 

fluoroscopy and urography during. 
Olsson, 61: 10-32, 1949. Prentiss 
and HuUenLx, 66; 495, 1951 
hydronephrosis, results with and with¬ 
out T-tube drainage. Bemeike 
and Deming, 66: 6S, 1951 
ribbon catgut in. Dorsey, 61: 697, 1949 
simultaneous bilateral. Gibson, 63 : 991, 
1950 

thoraco-abdominal approach; see also 
Kidney, nephrectomy, thoraco¬ 
abdominal 

Chute, 6a-. T&4, 1951 
urography of e.vposed kidney. Olsson, 
61: 1032, 1949. Prentiss and Mul- 
lenLv, 66: 495, 1951 

ossification. Tedeschi and Holtham, 68: 
50, 1932 

papilla, hemangioma of. B'illiams, 62: 
436, 1949 

parcnchjTna, conservative operations. 
Hess, Roth, Kaminsky and Swick, 
64; 175. 1950. Roth, Hess and Kamin¬ 
sky, 66: 4S9, 1951 

new growths, carcinoma. Rupel and 
Sutton, 63; 4S7, 1950 
implantation of carcinoma. Hovena- 
nian, 64; ISS, 1950 

rupture, associated mth lithi.asis. 
Couacill .and Councill, Jr., 63: 441, 
1950 

pathology, classification of tumors. Foot, 


Humphreys and Whitmore, 66: 190, 

1951 

pedicle, massive hemorrhage after ne¬ 
phrectomy. Scott, Jr., Cantrell and 
Bunce, 69; 26, 1953 
pelviolithotomy, use of coagulum in. 
Harrison and Trichel, 62; 1, 1949 
Moore and Sweetser, Jr., 67 : 579, 

1952 

pelvis, amyloidosis. Gilbert and Mc¬ 
Donald, 68; 137, 1952 
instrumental visualization at opera¬ 
tion. Leadbetter, 63: 1006, 1950 
lavage, instrument for. MuUenix and 
Prentiss, 67 : 256, 1952 
leukoplakia. Armstrong, Jr., Harlin 
and Fort, 63: 208, 1950. ilcGrea, 
64: 209, 1950. Senger, Bottone and 
Kelleher, 65: 52S, 1951 
new growths. St. Martin, O'Brien and 
Mitchell, 64 : 426, 1950 
adenocarcinoma, mucus producing. 
Ragins and Rolnick, 63 : 66, 
1950 

carcinoma. Oberkircher, Staubitz 
and Blick, 66: 551, 1951. Young¬ 
blood and Kicklighter, 67; 54, 

1952 

cytologi'. Bunge and Kraushaar, 
63:464,1950 

mefastases to skin. Mantell and 
Hamilton, 65: 386, 1951 
fibroma. Immergut and Cottier, 66: 
673, 1951 

hemangioma. .Anderson, Lee, Han¬ 
cock and Black, 70: 869, 1953 
multiple papillary urethral tumors 
secondary to. Potampa, 70: 512, 

1953 

papillary carcinoma. Bailey, Fort 
and Harlin, 62: 44, 1949 
papillaiy tumors. O’Conor, 61; 48S, 

1949’ 

papilloma associated with severe 
hematuria. Jacobs and Brown, 
66; ISo, 1951 

squamous cell carcinoma. Gahagan 
and Reed, 62; 139, 1949 
associated with calculous pyone¬ 
phrosis. -Atkinson, 63: 61, 19.50 
pressure changes due to urine flow. 
Morales, Crowder, Fishman and 
-Ma.vwell. 67: 484. 19.52 
triplic-ation. Gill, 63: 140. 1952 
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perinephric abscess, radiographic diag¬ 
nosis. Parke, 64 : 555, 1950 
perinephric cyst. Pautler, Jr. and Garvey, 
70; 840, 1953 

perinephric fascia, changes. Benjamin 
and Tobin, 65: 715, 1951 
perinephritis. Tordoir, 66: 638, 1951 
follicularis. Kretschmer, 68: 252,1952 
perirenal hematoma. Miller and Cordon- 
nier, 62: 13, 1949 

perirenal insufflation. Levine, 67: 390, 
1952. Rothfeld, Hamm and Harlin, 
69: 721, 1953 

phenolsulfonphthalein test; see also 
Kidney function 

versus catheter. Ormond, 65: 494, 1951 
phlebothrombosia in tumors. Bonnecar- 
rere, 63: 451, 1950 

physiology. Grabstald, 66: 19, 1951. 

Wolf, 70: 1, 1953 

normal and abnormal. Oliver, 63: 373, 
1950 

pyelo-ureteral dilatation of pregnancy. 
Jenkins and Van Wagenen, 61: 
217, 1949 

pneumography. Smith, Steinbach, Lyon 
and Stratte, 68 : 953, 1952 
pneumopyonephrosis. Welch and Prather, 
61: 712,1949 

polyarteritis nodosa. Zisk, 70: 827,1953 
polycystic. Math4, 61: 319, 1949. Oppen- 
heimer and Narins, 61: 866, 1949. 
Bunge and Harness, 66 : 972, 1951. 
Buck, Bunts and Dodson, 66: 46, 
1951. Goldstein, 66: 163, 1951. Lifa 
and Waud, 68; 60, 1952. Johnson, 69: 
10, 1953 

pressure changes due to urine flow. 
Morales, Crowder, Fishman and 
Maxwell, 67 : 484, 1952 
pressure during diuresis and antidiuresis. 
Swann, Prine, King and Lowry, 
69: 571, 1953 

pyelitis follicularis. Kretschmer, 68: 
252, 1952 

pyelogenic cysts. Wyrens, 70: 358, 1953 
pj^elogram; see also Urography 
distortion by liver abscess. Yates, 69: 
309, 1953 

unusual appearance in carcinoma. 
Fisher, Jr., Crilly and Mays, 63: 
97, 1950 

pyelolithotomy, fibrin coagulum in. 
Harrison and Trichel, 62: 1, 1949. 
Moore and Sweetser, Jr., 67: 579,1952 


pyelonephritis. Ritter and Kramer, 63: 
48, 1950. Harlin, Foster and Arm¬ 
strong, 64: 445, 1950 
associated with high blood pressure. 
Bowen, 64: 235, 1950 
nephrectomy. Hoffman, Bailey and 
Fort, 67: 132, 1952 

complicated by pneumonephrosis. 

Welch and Prather, 61: 712, 1949 
paratyphoid, cured by nephrectomy. 
McLellan and Brezing, 62: 267, 
1959 


responsibility of internist. Birchall 
68: 798,1952 

pyeloplasty. Eberhart and Rieser, 69: 
208, 1953 

pyelostomy. de la Pena and Palomeque, 
67: 598.1952 

fenestrated trocar for introduction of 
balloon catheters. Campbell, 66: 
160, 1951 

pyonephrosis, typhoid. Goldstein, Rosen¬ 
berg, Dreizin and Maisel, 61: 707, 

1949. Atkinson, 63 : 61, 1950. Mack 
and Mador, 67 : 258, 1952 

rat’s, effect of age upon glutamine syn¬ 
thesis and glutamine amide e.xchange. 
Reiner and Hudson, 70: 627,1953 
reflux, ureterorenal. Rusche and Cook, 
70: 447, 1953 

resection of, for tuberculosis. Rinker, 
66: 498, 1951 

rupture, see also Jfidney injury 
rupture. Hamilton and Peyton, 64 : 731, 

1950. Hodges, Gilbert and Scott, 66. 
627, 1951 

associated with lithiasis. Councill and 
Councill, Jr., 63 : 441, 1950 
associated with sarcoma. Powell an 
Clark, 62: 751, 1949 

of Wilms’ tumor. Levant and Feldman, 
67: 629, 1952 

schistosomiasis. Sanjurjo and Koppisoh, 


66: 298, 1951 

rosis. Schwartz and Gross, 62: 4Z0, 
1949 

at (Trueta). Tracy, 64: 63, 19^^ 
tary, congenital. Malisoff, 6 • > 

1949. Nalle, Jr., Crowell and Lynch, 
Jr., 61; 862, 1949. Berg and Kearns, 
62 : 275, 1949. Alexander, Kins an 
Fromm, 64 : 230, 1950 . Longo and 
Thompson, 68 : 63, 1952. Lazarus and 
Ricci 69: 222,1953 , 

:ture at ureteropelvic juncture, pyelo- 
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ureteroplasty for. Duncan and Bryan, 
66: 976,1951 

supernumerary. Stewart, 61: 327, 1949. 
Fitzgerald, 63; 214, 1950. Carlson, 
64; 224,1950. Solomon, Rosenthal and 
Linker, 64: 705, 1950 
suspension bj’ use of fascia lata. Strode, 
61: 11, 1949 

telangiectasis, hemorrhagic. Campbell, 
62: 80, 1949 

test; see also Kidney, function 
phenolsulfonphthalein, Marshall, Jr. 
and Barr, 64: 725, 1950 
tissue, reduced, pregnancy in presence 
of. Smith, 61: 700,1949 
triplication of pelvis. Gill, 68:140, 1952 
“Trueta” vascular shunt. Goodwin, 
Sloan and Scott, 61; 1010, 1949 
tuberculosis; see also Urinary Tract, 
tuberculosis; Urogenital Tract, tuber¬ 
culosis 

Borjas and Rodriguez Diaz, 64: 102, 
1950. Van Cappellen, 66:619,1951 
associated with Addison’s disease. 
Engel, Graves and Schneider, 66: 
735,1951 

nephrectomy. Greenberger and Sporer, 
62; 128, 1949. Ljunggren, 67; 129, 
1952. Greenberger, 67; 222, 1952. 
Chaset, 68 : 568, 1952 
adrenal cortical insufficiency fol¬ 
lowing. Kristan, 61:178,1949 
condition of remaining kidney years 
later, de la Pena, 67; 599, 1952 
prognosis. Oppenheimer and Karins, 
62 : 804, 1949 

resection. Rinker, 66: 498, 1951 
streptomycin. Tajdor, 61: S06, 1949. 
Rinker, 64: 242, 1950 
-chaulmoogra oil therapj", 62: 257, 
1949 

and PAS. Lattimer, Hertzberg, 
Harper, Berman, Bradley and 
Veenema, 67 : 750, 1952 
tumors associated with. Olsson, 62: 
US, 1949 

ureteropelvic junction, a\’ulsion, use of 
Ureteral splint. Howard and Hinman, 
Jr., 63: 14S, 1952 

obstruction. Pautler, Jr. and Gaiwey, 
70: 840, 1953 

obstruction. Bums, Drew and Dean, 70: 
S46,1953 


diagnosis by e.xcretory urography. 
McLaughlin and Bowler, 67: 
1012, 1952 

elliptical end-to-side connection tech¬ 
nique applied to repair. Miller, 
Jr., 66: 340, 1951 

polyethylene tubing in operations. 
Schlumberger and Riparetti, 68; 
158, 1952 

stricture, utilization of Gerota’s fascia 
in pyelo-ureteroplasty. Duncan 
and Bryan, 66: 976, 1951 
vein, varix. Brin, Mellinger and Sharp, 
62; 18, 1949 

vessels, aneurysm of artery. Schwalbe, 
63 : 74, 1950. Ostry, 63: 424, 1950. 
Sharp and Green, 64: 214, 1950 
Kiefer, J. H. Bladder tumor recurrence in 
urethra, 69: 652, 1953 
Operation for hypospadias (discussion), 
64; 393,1950 

Surgical treatment of criTitorchidism, 68: 
358, 1952 

Use of sterilizable goggles in cystoscopic 
and transurethral procedures, 67: 
232, 1952 

and Bronstein, I. P. Adrenal cortical 
tumor, 62: 639, 1949 

Kilfoyle, T. E., see D. R. Higbee, jt. auth. 
Kilman, J. R., Bradfield, E. O. and Simpson, 
C. J. Atrophic kidney and hj^pertension, 
62; 417,1949 

Kimbrough, J. C. Prostatic carcinoma 
(discussion), 64: 147, 1950 
Subtotal cj'stectomy for bladder atony 
(discussion), 68 : 214, 1952 
sec F. E. Cook, Jr., jt. auth. 
see E. L. Lewis, jt. auth. 
and Denslow, J. C. Malignant disease of 
testicle, 66: 611,1951 

and Denslow, J. C, Urinary tract calculi 
in recumbent patients, 61: 837, 1949 
and Lewis, E. L. Carcinoma of prostate 
in young adults, 68; 626, 1952 
and Rowe, R. B. Carcinoma of prostate, 
66 : 373, 1951 

Furst, J. K., R'organ, D. K. and Denslow, 
J. C. Intubated ureterotomy, animal 
e.xperimentation and clinical cases, 
64; 74, 1950 

Kimmolman, L. J., Zinsser, H. II. and 
Klein, Morton. Effect of combined 
therapy on emergence of drug resistant 
bacteria in urinary tract infections: 
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Observations on origin of resistant 
strains, 66 : 668, 1951 

Kindall, Lloyd and Nickels, T. T. Allergy 
of pelvic urinary tract in female: 
Preliminary report, 61: 222, 1949 

King, B. R., see H. G. Swann, jt. auth. 

King, K. B., see J. C. Alexander, jt. auth. 

Kirby, E. W., Jr. and Reynolds, C. J. 
Diverticula of urethra, 4 cases, one 
containing calculus, 62 : 498, 1949 

Kirwin, T. J. Bladder tumors (discussion), 
67 : 677, 1952 

see 0. S. Lowsley, jt. auth. 

Kittredge, W. E. and Downs, Ralph. Role 
of gout in formation of urinary calculi, 
67 : 841, 1952 

Kleiman, A. H. New sigmo-ureterostomo- 
scope for treatment of implanted ureter, 
67: 164, 1952 

Klein, Morton, see L. J. Kimmelman, jt. 
auth. 

Kleinsasser, L. J., Smith, Ralph and 
Griffin, Otto. Recto-urethral fistula: 
Report of successful repair by exposure 
of fistula inside external rectal sphincter 
and without preliminary colostomy, 
61: 443, 1949 

Kleitsch, W. P. Parasitic fibromyoma of 
bladder, 66: 60, 1951 

Kligerman, M. M., Robinson, J. N., Fish, 
G. W. and Davis, Isabel. Segmental 
resection and radium implantation in 
treatment of bladder carcinoma, 68: 
706, 1952 

Klinger, M. E. Secondary tumors of genito¬ 
urinary tract, 66: 144, 1951 
see P. W, Aschner, jt. auth. 
see J. K. Ormond, jt. auth. 
and Northrip, R. U. Erythroplasia of 
Queyrat, 63: 173, 1950 

Kneucker, A. W. Electro-urogram, 69: 458, 
1953 

Knickerbocker, H. J., see A. J. Crance, jt. 
auth. 

Koets, Peter, see Lewis Michelson, jt. 
auth. 

Kontoff, H. A. and Sears, B. R. Dissecting 
aneurysm of abdominal aorta simu¬ 
lating renal disease, case diagnosed 
antemortem, 66: 364, 1951 

Konwaler, B. E., see David Falk, jt. auth. 

Koppisch, Enrique, see L. A. Sanjurjo, jt. 
auth. 

Korenberg, Morton. Electrolyte disturb¬ 


ance in ureterocolostomy, 66: 686, 
1951 


Kosinski, A. A., see E. F. Hock, jt, auth. 
Kramer, S. E., see J. S. Ritter, jt, auth. 
Krause, Jacob, see Maurice Muschat, jt. 
auth. 

Kraushaar, 0. F., see R. G. Bunge, jt. 
auth. 

Kravetz, Howard, see J. \V. Draper, jt. 
auth. 

Kretschmer, H. L. Hernia of kidney, 66: 
944, 1951 

Late sequelae following transplantation 
of ureters into bowel, 63 : 863, 1950 
Leiomyosarcoma of kidney, 68: 36,1952 
Occurrence of lymphoid tissue in urinary 
organs, 68 : 252, 1952 
Parathyroid adenoma and renal calculi, 
63: 947, 1950 

Primary mucus secreting adenocarcinoma 
of bladder, 61: 754, 1949 
Kretz, A. W., see 0. A. Nelson, jt. auth. 
Kreutzmann, H. A. R. Urinary tract infec¬ 
tions (discussion), 62: 593, 1949 
Kristan, J. J. Addisonian crisis precipitated 
by nephrectomy, 61: 178, 1949 
Kron, S. D. and Meranze, D. R. Completely 
fused pelvic kidney, 62: 278,1949 
Kroop, I. G., see H. E. Leiter, jt. auth. 
Krueger, E. G., see Herbert Brendler, jt. 
auth. 

Kudish, H. G., see H. I. Riddell, jt. auth. 
Kuehn, C. A. and Arthur, J. N., Jr. Diag¬ 
nosis and treatment of pheochromo- 
cytoma, 68: 413, 1952 
Kuehn, C. A. and Roberts, R. R. Amputa¬ 
tion and radical lymph gland dissection 
in carcinoma of penis, 69: 173, 1953 
Kuhlenbeck, Hartwig, see N. B. Friedman, 
jt. auth. 

Kuhn, M. A. R., see W. L. Fitzgerald, jt. 


auth. 

Kunz, E. H., see Erwin Netcr, jt. auth. 

Kuritz, A. B., see M. S. Wessell, jt. auth. 

Kurtz, C. M. Experience with gantrisin as 
prophylactic measure in rheumatic 
fever, with special reference to ability 
of children to tolerate drug over pro¬ 


longed period, 70: 802, 1953 
urtz, K. A., see E. F. Hock, jt. auth. 
urzmann, Gloria, see H. H. Taussky, jt. 

utzman, Nathaniel and ^ 

Consideration of problems pres 



COIULATm: INDEX—^VODDMES 61-70 


1057 


unilateral cj'stic kidney disease, 63: 
34, 1950 

Kwae, S. Z., Liu, Y. and Chen, S. C. Leio¬ 
myosarcoma of epididjmis, 62 : 349 
1949 

Labess, Morris. Multiple fibroma of tunica 
vaginalis, 64: 722, 1950 
Occult carcinoma in clinically benign 
hypertrophi’ of prostate, 68: 893, 
1952 

Lage, J., see J. J. Cordonnier, jt. auth. 

LaGuette, H. F., see J. C. Haj'n'ard, jt. 
auth. 

Landes, R. R. Painless dilatation of urethral 
meatal strictures following transure¬ 
thral prostatic resection, 70; 626,1953 
Ureteral ectopia associated with renal 
dj-stopia, 66: 115, 1951 
and Hooker, J. W. Sclerosing lipogranu- 
loma and peri-ureteral fibrosis fol¬ 
lowing extravasation of urographic 
contrast media, 68 : 403, 1952 
and Ransom, C. L. Mullerian duct cysts, 
61: 10S9, 1949 

Langdon, B. B., see F. P. Twinem, jt. auth. 

Lapides, Jack. Observations on normal 
and abnormal bladder phvsiologv, 70: 
74, 1953 

see R. M. Nesbit, jt. auth. 
and Dodson, Austin, Jr. Effects of ban- 
thine on human bladder, 69: 96, 
1953 

LaRue, R. E. Application of detergents to 
urolog}-, 61: 646, 1949 

Lash, J. J., see B. L. Stewart, jt. auth. 

Lattimer, J. K. Urinary tract tuberculosis 
(discussion), 66: 625, 1951 
and Hubbard, Miriam. Pediatric uro¬ 
logical admissions, 66: 2S9, 1951 
.Amberson, J. B. and Braham, Stanley. 
Treatment of genito-urinary tuber¬ 
culosis with streptomvcin alone, 62: 
S75, 1949 

Hcrtzberg, Arthur, Harper, James, Ber¬ 
man, Michael, Bradley, David, and 
Vcenema, Ralph. Streptomycin and 
PAS treatment of genito-urinary 
tuberculosis, 67 : 750, 1952 
Lcrman, Fred, Lcrman, Philip and 
Spiv.ack, L. L. Streptomycin, PAS 
and isoniazid in kidnev tuberculosis, 
69: 745, 1953 

Laugblin, V. C. and Veber, D. G. Tur- 


methide iodide in acute postoperative 
urinary’ retention, 118 cases from gen¬ 
eral surgical sendee, 63: 918,1950 
Derian, A. H. and Boyd, P. F. Incomplete 
frontal septum of bladder compli¬ 
cated by congenital urethral valves 
and complete reduplication of upper 
left urinarj' tract, 68: 289, 1952 

Laury, R. B., see R. S. Hotchkiss, jt. auth. 

Lavalle, L. L., see F. C. Hamm, jt. auth. 
and Hamm, F. C. Osteitis pubis: Diagno¬ 
sis and treatment, 61: 83, 1949 
and Hamm, F. C. Osteitis pubis, etiology 
and pathologj’, 66: 418, 1951 

Lawson, J. D. and Tomlinson, W. B. Ob¬ 
servations on djTiamics of acute urinary 
retention in dog, 66: 678, 1951 
Schneeberg, A. I. and Tomlinson, W. B. 
Observations on djmamics of acute 
urinarj' retention in man, 67: 951, 
1952 

Lazarus, J. A. Fistulas between kidney 
and intra-abdominal viscera, 63: 218, 
1950 

Idiopathic (Sch6nlein) purpura associ¬ 
ated with hematuria, 62: 354, 1949 
and Ricci, M. W. Idiopathic segmental 
ureteral ectasia in congenital solitarj' 
kidnej', 69: 222, 1953 

and Schwarz, L. H. Clinical studj- of 
new sulfonamide (NU-i45) in treat¬ 
ment of urinarj- tract infections, 61: 
649, 1949 

Leadbetter, W. F. Instrumental visualiza¬ 
tion of renal pelvis as aid to diagnosis, 
presentation of new instrument, 63; 
1006, 1950 

Problems incident to performance of 
uretero-enterostomj-, 65: 818, 1951 
see B. G. Clarke, jt. auth. 
see L. M. Woodruff, jt. auth. 
and Cooper, J. F. Regional gland dis¬ 
section for carcinoma of bladder, 
technique for one-stage cj-stectomj-, 
gland dissection and bilateral uretero- 
enterostomj', 63:242,1950 

Leake, Robert and Waj'man, T. B. Retro¬ 
peritoneal enej'sted hematomas, 68: 
69, 1952 

Lear, H. A., see G. D. Oppenheimer, jt. 
auth. 

Lear, Harold. Rapid determination of blood 
urea nitrogen, 64: SIS, 1950 

Leard, S. E., see Richard Chute, jt. auth. 
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Observations on origin of resistant 
strains, 66: 668, 1951 

Kindall, Lloyd and Nickels, T. T. Allergy 
of pelvic urinary tract in female; 
Preliminary report, 61; 222, 1949 

King, B. R., see H. G. Swann, jt. auth. 

King, K. B., see J. C. Alexander, jt. auth. 

Kirby, E. W., Jr. and Reynolds, C. J. 
Diverticula of urethra, 4 cases, one 
containing calculus, 62: 498, 1949 

Kirwin, T. J. Bladder tumors (discussion), 
67: 677, 1952 

see 0. S. Lowsley, jt. auth. 

Kittredge, W. E. and Dowms, Ralph. Role 
of gout in formation of urinary calculi, 
67:841, 1952 

Kleiman, A. H. New sigmo-ureterostomo- 
scope for treatment of implanted ureter, 
67: 164,1952 

Klein, Morton, see L. J. Kimmelman, jt. 
auth. 

Kleinsasser, L. J., Smith, Ralph and 
Griffin, Otto. Recto-urethral fistula; 
Report of successful repair by exposure 
of fistula inside external rectal sphincter 
and without preliminary colostomy, 
61: 443, 1949 

Kleitsch, W. P. Parasitic fibromyoma of 
bladder, 66: 60, 1951 

Kligerman, M. M., Robinson, J. N., Fish, 
G. W. and Davis, Isabel. Segmental 
resection and radium implantation in 
treatment of bladder carcinoma, 68: 
706, 1952 

Klinger, M. E. Secondary tumors of genito¬ 
urinary tract, 66: 144, 1951 
see P. W. Aschner, jt. auth. 
see J. K. Ormond, jt. auth. 
and Northrip, R. U. Erythroplasia of 
Queyrat, 63: 173, 1950 

Kneucker, A. W. Electro-urogram, 69: 458, 
1953 

Knickerbocker, H. J., see A. J. Crance, jt. 
auth. 

Koets, Peter, see Lewis Michelson, jt. 
auth. 

Kontoff, H. A. and Sears, B. R. Dissecting 
aneurysm of abdominal aorta simu¬ 
lating renal disease, case diagnosed 
antemortem, 66; 364, 1951 

Konwaler, B. E., see David Falk, jt. auth. 

Koppisch, Enrique, see L. A. Sanjurjo, jt. 
auth. 

Korenberg, Morton. Electrolyte disturb¬ 


ance in ureterocolostomy, 66: 686, 
1951 


Kosinski, A. A., see E. F. Hock, jt. auth. 
Kramer, S. E., see J. S. Ritter, jt. auth. 
Krause, Jacob, see Maurice Muschat, jt, 
auth. 

Kraushaar, 0. F., see R. G. Bunge, jt. 
auth. 

Kravetz, Howard, see J. W. Draper, jt. 
auth. 

Kretschmer, H. L. Hernia of kidney, 66: 
944, 1951 

Late sequelae following transplantation 
of ureters into bowel, 63; 863, 1950 
Leiomjmsarcoma of kidney, 68: 36,1952 
Occurrence of lymphoid tissue in urinary 
organs, 68 : 252, 1952 
Parathyroid adenoma and renal calculi. 


63: 947, 1950 

Primary mucus secreting adenocarcinoma 
of bladder, 61; 754, 1949 
Kretz, A. W., see 0. A. Nelson, jt. auth. 
Kreutzmann, H. A. R. Urinary tract infec¬ 
tions (discussion), 62: 593,1949 
Kristan, J. J. Addisonian crisis precipitated 
by nephrectomy, 61: 178, 1949 
Kron, S. D. and Meranze, D. R. Completely 
fused pelvic kidney, 62 : 278, 1949 
Kroop, I. G., see H. E. Leiter, jt. auth. 
Krueger, E. G., see Herbert Brendler, jt. 
auth. 
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Loman, Julius and Alexander, Leo. Uri¬ 
nary bladder in multiple sclerosis, 
68: 230, 1952 

Mulholland, S. TV. and Aladonna, H. AI. 
Urethral rupture, early and late poste¬ 
rior complications, 68: 4S9, 1952 
AIadonna,H.M.and Comely, D. A. Acute 
scrotal appendicitis, 69: S15,1953 

MuUenLx, R. B., see R. J. Prentiss, jt. auth. 
and Prentiss, R. J. Conservative treat¬ 
ment of highly obstructive cancer of 
prostate, 65: 60S, 1951 
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and Prentiss, R. J. Instrument for lavage 
of opened renal pelvis, 67; 256, 1952 

Mullerian duct, cysts. Landes and Ransom, 
61: 1089, 1949. Lloyd and Bennett, 64: 
777,1950 

remnants. Moore and Howe, 70: 781, 1953 

Mullins, P. S., see J. S. Pitzberald, jt. auth. 

Mulvaney, W. P. Attempted disintegration 
of calculi by ultrasonic vibrations, 70: 
704,1953 

see P. E. B. Foley, jt. auth. 

Munger, A. D., see H. V. Munger, jt. auth. 

Munger, H. V. and Munger, A. D. Cardiac 
studies in urologic patient, 64: 421, 
1950 

Murphy, J. F., see J. W. Draper, jt. auth. 

Murphy, Leonard, see Henry Mortensen, 
jt. auth. 

Murray, D. E. Genito-urinary aspects of 
early filariasis, 61: 967, 1949 

Muschat, Maurice. Funnel and bib plastic 
for hypospadias, 69: 556, 1953 
see William Wolgin, jt. auth. 

Leventhal, G. S. and Krause, Jacob. Ob¬ 
turator crush for osteitis pubis, 68: 
532, 1952 

Muscle, psoas, spasm of, and abscess forma¬ 
tion caused bj' kidney calculus. Tordoir, 
66: 1951 

pelvic myalgia complicating posterior 
urethritis. Powell, 62: 245, 9149 

Musselman, M. M., see E. L. Caffery, jt. 
auth. 

Mustain, Rhoads, see R. E. Van Duzen, jt. 
auth. 

Myhre, James and Flink, E. B. Myelofibrosis 
and generalized osteosclerosis second¬ 
ary to carcinoma of prostate, 62; 178, 
1949 

Nagamatsu, George. Dorsolumbar approach 
to kidney and adrenal with osteoplastic 
flap, 63: 569, 1950 
see Sprague Carleton, jt. auth. 

Lerman, P. H. and Berman, M. H. Dor¬ 
solumbar flap incision in urologic 
surgery, 67: 787, 1952 

Nagamatsu technique, applied to kidney 
operations. Dean, 70 : 246, 1953 
applied to retroperitoneal dissection in 
testis tumor. Vallett, 68: 337, 1952 

Nalle, B. C. Jr., see Preston Nowlin, jt. 
auth. 

Crowell, J. A. and Lynch, K. M., Jr. 


Solitary pelvic kidney with vaginal 
aplasia, 61; 862,1949 

Nangle, R. B. and Peirson, E. L. Study of 
radiation hazard in Urology, 70 : 338, 
1953 

Narins, Lester, see G. D. Oppenheimer, jt. 
auth. 

and Oppenheimer, G. D. Calcification of 
vas deferens associated with Paget’s 
disease of bone, 67: 218,1952 
Nasopharynx, new growths, lympho-epi- 
thelioma metastatic to testicle and epi¬ 
didymis. Kawaichi, 61: 1073,1949 
Nation, E. F. Facilitation of passage and 
extraction of ureteral calculi, 70 : 373, 
1953 

See B. D. Massey, jt. auth. 

Butt, E. M., Massey, B. D. and Gallup, 
C. A. Palindromic unilateral renal 
purpura, explanation for renal hema¬ 
turia of obscure origin, 68: 74, 1952 
Naumann, H. N. and Sabatini, S. A. Cho¬ 
lesteatoma of kidney simulating squa¬ 
mous cell carcinoma, 69; 467, 1953 
Nay, E. 0. and Brown, H. R. Thrombin in 
treatment of hematuria of renal origin. 


66 : 516, 1951 

Neale, R. M., see J. D. Briggs, jt. auth. 

Needle biopsy, implantation of prostatic 
cancer at site of. Clarke, Leadbetter 
and Campbell, 70 : 937, 1953 
prostatic. Melick, 66 : 408, 1951 

Negro, hematuria associated with sickle cell 
disease. Goodwin, Alston and Semans, 
63: 79, 1950. Harrison and Harrison, 
Jr., 68; 943,1952 

priapism associated with sickle cell 
anemia. Campbell and Cummings, 


66: 697, 1951 

prostatism in. Whitfield, 64:106,1950 
Urinary calculi among Africans. Horner 
and Horner, 68:929,1952 
Neilsen, A. M., Dick, G. F. and Maddock, 
W. G. Chronic perinephric abscess with 
perinephrobronchial fistula and psoas 

abscess, 63: 433, 1950 - , , j 

Nelson, C. M. and Hooper, J. C. Infected 
cyst of kidney 68; 437, 1952 ^ _ 

Nelson, O. A. Arteriography (discussion), 


66: 922,1951 

Kretz, A. W. McCormack, J. L-. Doeter 
J, M. and Douglass, C. W. Bobby pi 
in kidney pelvis, 69: 618, 1953 
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Nelson, R. E. Congenital absence of vaa 
deferens, 63: 176, 1950 
Nelson, Rosemary, see E. L. Young, jt. 
autb. 

Nelson, W. 0. Some problems of testicular 
function, 69: 325, 1953 
Nemser, M. M. and Weinberger, H. A. 
Spontaneous rupture of urinary blad¬ 
der, 68: 603,1952 
Neo-iopax, see also Urography 
aortographic medium. Melick, Byrne and 
Boler, 67: 1019, 1952 

changes following intravenous injection. 

Daut and Dunn, 61:1094,1949 
medium for aortography. Melick, Yar¬ 
brough and Boler, 66: 458,1951 
severe reaction. Pearlman and Newland, 
68: 407, 1952 

Neomycin, effect on spermatozoa. Seneca 
and Ides, 70 : 306. 1953 
spermatogenesis and concentration in 
testicular tissues. Seneca and Ides, 
70: 947,1953 

susceptibility of pleuropneumonia-like 
organisms. Leberman, Smith and 
Morton, 68: 399,1952 

I^ervous system, see also Bladder, paralysis 
Nervous system, bladder, physiology. 
Ferguson, 64 : 578, 1950 
disease producing symptoms of upper 
urinary tract disease. Melament and 
Bunts, 69: 46,1953 

neurectomy for bladder paralysis. Bors, 
925, 1952 

neurectomy for osteitis pubis. Muschat, 
Leventhal and Krause, 68 : 532, 1952 
neurotomy for bladder paralysis. Brend- 
ler, Krueger, Lerman, Harper, Brad¬ 
ley, Berman, Hertzberg, Lerman and 
Dean, 70 : 223, 1953. Patton and 
Schwartz, 70 : 230, 1953 
neurotomy to establish bladder automa- 
ticity following paralysis. Meirowsky, 
Scheibert and Rose, 67: 192, 1952 
role of nerve blocks in management of 
bladder paralysis. Bors, Comarr and 
Moulton, 63: 653, 1950 
Nesbit, R. M. Carcinoma of bladder (dis¬ 
cussion), 63: 286,1950 
Improved resectoscope in sizes 24, 26 and 
28F, 63:191,1950 
Litholapaxy, 70: 594,1953 
Transurethral prostatio resection, 66: 
362,1951 


Transurethral resection (discussion), 61: 
108, 1949 

Uretero-intestinal anastomosis (discus¬ 
sion), 67: 896, 1952 

Ureterosigmoid anastomosis by direct 
elliptical connection: Preliminary re¬ 
port, 61: 728, 1949 

Use of small intestine as substitute ureter 
(discussion), 68: 200, 1952 
see R, L. Thirlby, jt. auth. 
and Baum, W. C. Management of occult 
prostatic carcinoma, 66: 890, 1951 
and Lapides, Jack. Preliminary report on 
Urokon, a new excretory pyelographic 
medium, 63: 1109, 1950 
and Lynn, J. M. Subtotal extirpation of 
granulomatous prostate, 61; 766, 1949 
and Nesbitt, T. E. Experiences with high 
concentration Urokon for pyelogra¬ 
phy, 70: 332, 1953 

and Thirlby, R. L. Results of streptomy¬ 
cin therapy in urinary tuberculosis, 
68: 394, 1952 

Adcock, John, Baum, W. C. and Owen, 
C. R. Clinical experience with terra- 
mycin in treatment of refractory 
urinary tract infections, 65; 336, 1951 
Butler, W. J. and Whitaker, Wayne. Pro¬ 
duction of epithelial lined tubes from 
buried strips of intact skin, 64; 387, 
1950 

Nesbit resectoscope, modification. Miller, 
67; 531, 1952 

Nesbitt, T. E., see R. M. Nesbit, jt. auth. 

Neter, Erwin, Kunz, E. H. and Morgan, 
E. D. Synergistic effects of polymyxin 
B and terramycin on bacteria encoun¬ 
tered in urinary tract infections, 67; 
773, 1952 

Nettleship, A., see W. W. Christeson, jt. 
auth. 

see W. R. Lee, jt. auth. 

Neutron radiation, effect on testis. Robin¬ 
son and Engle, 61: 781, 1949 

Newland, J. E., see C. K. Pearlman, jt. 
auth. 

Newman, Benjamin and Reed, Thomas. 
Liposarcoma of kidney, 62 : 292, 1949 

Newman, H. F. and Wilhelm, S. F. Testic¬ 
ular temperature in man, 63: 349, 1950 

Newman, H. R., see C. T. Stepita, jt. auth. 

Newton, L. A., see Milo Ellik, jt. auth. 

Ney, Charles and Duff, John. Cysto-ure- 
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thrography: Role in diagnosis of neuro¬ 
genic bladder, 63: 640, 1950 
Niceley, E. P. Injuries of ureters following 
pelvic surgery, 64; 283, 1950 
Nickels, T. T., see Lloyd Kindall, jt. auth. 
Nicoll, G. A., see B. L. Stewart, jt. auth. 
Nitrofurazone, urethritis treated by. 

Youngblood, 70: 926, 1953 
Nitrofurazone, urethro-trigonitis. Sweetser, 
Jr. and Harrison, Jr., 66: 684, 1951 
Noback, G. J., see P. A. Beneventi, jt. 
auth. 

Nomenclature Committee, 63: 1125, 1950 
Nominating committee, AUA. Moore, 67: 
1,1952 

Non-Opaque Pad Co., Swick nonopaque 
roentgenographic and water-repellent 
examining table mat, 66 : 924, 1951 
Nor-epinephrine, production of kidney 
ischemia by, in rabbit. Moses, 68 : 558, 
1952 

Norfleet, C. M. Jr., see T. E. Canning, jt. 
auth. 

Beamer, P. R. and Carpenter, H. M. 
Furadantin in infections of genito¬ 
urinary tract, 70:113,1953 
Northrip, R. U., see M. E. Klinger, jt. auth. 
Nourse, M. H. Return of function in bladder 
paralysis (discussion), 63; 689,1950 
see H. G. Hamer, jt. auth. 
see W. N. Wishard, Jr., jt. auth. 

Nowlin, Preston, Adams, J. R. and Nalle, 
B. C. Jr. Vulvar fusion, 62: 75,1949 
NU-445, see Gantrisin 
Nugent, J. J. Osteitis pubis treated by 
cortisone, 70 : 940,1953 
Simple rotatable electrotome, 64: 534, 

1950 

Oberkircher, O. J., see W. J. Staubitz, jt. 
auth. 

Staubitz, W. J. and Blick, M. S. Squamous 
cell carcinoma of renal pelvis, 66:551, 

1951 

O’Brien, H. A., see E. C. St. Martin, jt. 
auth. 

Mitchell, J. D. Jr., and St. Martin, E. C. 
Transurethral resection of large 
prostates, 62; 225, 1949 
Ockerblad, N. F. Aberrant renal arteries 
which in themselves produce pain, 67: 
810, 1952 

Operative approach for kidney tumors 
(discussion), 63; 578, 1950 


Operative procedures on bladder per¬ 
formed directly through urethra (dis¬ 
cussion), 63: 638, 1950 
Pyelo-ureteral dilatation of pregnancy 
(discussion), 61; 220, 1949 
Silver catheter, 62:262,1949 

O’Conor, V. J. Treatment and prognosis of 
papillary tumors of renal pelvis and 
ureter, 61: 488,1949 
see M. J. Tremaine, jt. auth. 
and Head, J. R. Transthoracic nephrec¬ 
tomy (left) for Wilms’s tmnor, 66:193,1951 
and Sokol, J. K. Vesicovaginal fistula 
from standpoint of urologist, 66; 579, 
1951 

Odel, H. M., Ferris, D. 0. and Priestley, 
J. T. Further observations on electro¬ 
lyte pattern of blood after bilateral 
ureterosigmoidostomy, 66:1013,1951 

O’Donnell, L. D. and Presti, J. C. Unilateral 
congenital cystic kidney in infant com¬ 
plicated by hydronephrosis, 62: 651, 
1949 

O’Heeron, M. K., Miles, A. W. and Rape, 
M. G. Intraprostatic local anesthesia for 
transurethral prostatic resections, 62: 
231, 1949 

Oil embolism. Fernicola, 66: 132, 1951. 
Mitchell and Ortved, 68 : 652, 1952 

Oliver, Jean. When is the kidney not a kid¬ 
ney? 63; 373, 1950 

Olivetti, R. G., see F. M. Davis, jt. auth. 

Olsson, Olle. Easily sterilizable, fle.xible 
cassette with intensifying screens, de¬ 
signed for -X-ray examination of opera¬ 
tively exposed kidneys, 61: 1032, 1949 

Renal colic in cases of tumor and tuber¬ 
culosis of kidney, roentgenologic 

views, 62: 118, 1949 

Olwin, J. H., Papierniak, F. B. and Her¬ 
ricks, J. W. Use of anticoagulants fol¬ 
lowing transurethral prostatic resec¬ 
tion, 63: 303,1950 

1 - (beta - dimethylaminoethoxy) - 3 - Bu- 
tylisoquinoline monobydrochloride, 
local anesthetic for urethra. Dees and 
Ambrose, 66 : 346, 1951 

Opossum, reproductive system. Moore, 6 : 
497, 1951 

Oppenheimer, G. D. Kidney insufficiency 
and artificial kidney (discussion), 66- 
185 1951 

and Narins, Lester. Prognosis after 
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phrectomj’ for renal tuberculosis, 62: 
S04,1949 

and Narins, Lester. Unilateral pol 3 ’oystic 
kidney disease, 61: S66, 1949 
see Lester Narins, jt. auth. 

GabrUove, J. L., Volterra, Mario and 
Lear, H. A. Cusbing’s sjTsdrome due 
to adrenal cortical adenoma: Surgical 
cure, 63: 547, 1952 

Karins, Lester and Simon, Korman. 
Kadiotherapj' in treatment of non¬ 
specific infiammatorj' stricture of 
ureter, 67: 476, 1952 

Organisms, methods of testing for in rntro 
sensithitj' to antibiotics. Hajm-ard, 
Giant on and Orr, 66: 127, 1951 

Orkin, L. A. Evaluation of merits of cj'stos- 
copy and retrograde pj-elographj' in 
management of renal trauma, 63:9,1950 
Spontaneous or nontraumatic extravasa¬ 
tion from ureter, 67: 272, 1952 
see S. F. Wilhelm, jt. auth. 

Orman, J. C., see F. M. Jacobs, jt. auth. 

Ormond, J. K. Megalo-ureter and related 
conditions in children, 70; 171,1953 
Kevr uses for wax tip, 66: 734, 1951 
Phenolsulfonphthalein test versus cathe¬ 
ter, 65: 494, 1951 

Urinary tract calculi (discussion), 67: 
S39, 1952 

Vesico-intestinal fistulas; Report of 2 
cases of fistula between the bladder 
and large intestine cured without 
preliminarj- diversion of fecal stream. 
61: 554,1949 

see 0. S. Culp, jt. auth. 
see J. W. Best, jt. auth. 
and Best, J. W. Anuria: Report of 27 
cases, 61: 60S, 1949 

and Culp, 0. S. Lj-mphangioma of sper¬ 
matic cord, 65 : 906, 1951 
and Klinger, M. E. Surgical shock, 63: 
729, 1950 

and Osborne, R. W. Plastic surgerj' of 
ureter in children, 67: S60, 1952 
Orr, L. M. Consequences of surgical relief 
of ureterovesical obstruction, 63: 1043, 
1950 

Osteitis pubis (discussion), 61: 91, 1949 
see R. J. Fitzpatrick, jt. auth. 
see J. B. Glanton, jt. auth. 
see J. C. Ha 3 -ward, jt. auth. 
see A. F. Turner, Jr., jt. auth. 


and Glanton, J. B. Prolapsing ureterocele, 
70: ISO, 1953 

Ortved, W. E., see D. R. Mitchell, jt. auth. 

Osborne, R. W., see J. K. Ormond, jt. auth. 

Osgood, Rudolf, see Richard Chute, jt. 
auth. 

Oslaj', Francis, see E. W. White, jt. auth. 

Ossacryl, testicular prosthesis. Hazzard, 
70: 959, 1953 

03tr3', H. Right renal agenesis, aneurysm 
of renal arterj' and left rudimentari’ 
unicornuate uterus, 63 : 424, 1950 

Ottenheimer, E. J., see A. L. Dean, Jr., jt. 
auth. 

Ottenstein, H. H., see S. P. Hurwitz, jt. 
auth. 

Ovarj-, abscess, tuberculous tubo-ovarian, 
rupture into bladder. Young and Bacci, 
63: 1057, 1950 

cj'st associated with uremia. Cherry, 67: 
126, 1952 

Owen, C. R., see R. M. Kesbit, jt. auth. 

Owen,S. E. and Finch, E. P. Bacteriological 
studj- of urine from paraplegic patients, 
61:2K, 1949 

Owen, W. F. Jr. and Pearlman, C. K. Hj^jer- 
tension due to thrombosis of renal 
artery, nephrectomj’, 68: 11,1953 

O.xycel, see cellulose, oxidized 

Paget’s disease of bone associated with vas 
deferens calcification. Karins and Op- 
penheimer, 67: 21S, 1952 

Pain following urogenital operations, clin¬ 
ical application of phr-sico-chemistiy of 
pathological lesions. Ravich and Rav- 
ich, 62 : 629, 1949 

Paletz, B. E. and Sewell, George. Renal 
angioma: Suspected bilateral involve¬ 
ment, 65: 9, 1951 

Palik, E. E., see C. A. Hulse, jt. auth. 

Palken, Morton. Plastic holder for nephros- 
tomj' tubes, 69: 465, 1953 

Palomeque, Luis, see Alfonso de la Pena, 
jt. auth. 

Palomo, Alejandro. Radical cure of vari¬ 
cocele bj' new technique, 61: 604, 1949 
Retropubic prostatectomj' (discussion), 
61: S2, 1949 

p-aminohippurate injection, time required 
bj' normal and pj'elonephritic Iddnej's 
to attain clearance equilibrium, hlichie 
and Michie, 66: 51S, 1951 
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thrograph}': Role in diagnosis of neuro¬ 
genic bladder, 63: 640, 1950 
Niceley, E. P. Injuries of ureters following 
pelvic surgery, 64: 2S3, 1950 
Nickels, T. T., see Lloyd Kindall, jt. auth. 
Nicoll, G. A., see B. L. Stewart, jt. auth. 
Nitrofurazone, urethritis treated by. 

Youngblood, 70: 926, 1953 
Nitrofurazone, urethro-trigonitis. Sweetser, 
Jr. and Harrison, Jr., 65:6S4,1951 
Noback, G. J., see F. A. Beneventi, jt. 
auth. 

Nomenclature Committee, 63: 1125, 1950 
Nominating committee, .4UA. Moare, 67: 
1, 1952 

Non-Opaque Pad Co., Swick nonopaque 
roentgenographic and water-repellent 
e.vamining table mat, 65: 924, 1951 
Nor-epinephrine, production of kidney 
ischemia by, in rabbit. Closes, 68: 55S, 
1952 

Norfleet, C. IM. Jr., see T. E. Canning, jt. 
auth. 

Beamer, P. R. and Carpenter, H. M. 
Furadantin in infections of genito¬ 
urinary tract, 70; 113, 1953 
Northrip, R. U., see M. E.IGinger, jt. auth. 
Nourse, Itl. H. Return of function in bladder 
paralysis (discussion), 63: 6S9,1950 
see H. G. Hamer, jt. auth. 
see W. N. Wishard, Jr., jt. auth. 

Nowlin, Preston, Adams, J. R. and Nalle, 
B. C. Jr. Vulvar fusion, 62 : 75,1949 
NU-445, see Gantrisin 

Nugent, J. J. Osteitis pubis treated by 
cortisone, 70: 940,1953 
Simple rotatable electrotome, 64: 534, 

1950 

Oberkircher, O. J., see V. J. Staubitz, jt. 
auth. 

Staubitz, W. J. and Blick, M. S. Squamous 
cell carcinoma of renal pelvis, 66:551, 

1951 

O’Brien, H. A., see E. C. St. Martin, jt. 
auth. 

iMitchell, J. D. Jr., and St. Martin, E. C. 
Transurethral resection of large 
prostates, 62 : 225, 1949 
Ockerblad, N. F. Aberrant renal arteries 
which in themselves produce pain, 67: 
810, 1952 

Operative approach for kidney tumors 
(discussion), 63 : 578, 1950 


Operative procedures on bladder per¬ 
formed directly through urethra (dis¬ 
cussion), 63: 63S, 1950 
Pyelo-ureteral dilatation of pregnancy 
(discussion), 61: 220,1949 
Silver catheter, 62:262 ,1949 

O’Conor, V. J. Treatment and prognosis of 
papillary tumors of renal pelvis and 
ureter, 61: 4SS, 1949 
see M. J. Tremaine, jt. auth. 
and Head, J. R. Transthoracic nephrec¬ 
tomy (left) forTTilms’s tumor, 65: 193,1931 
and Sokol, J. K. Vesicovaginal fistula 
from standpoint of urologist, 68:379, 
1951 

Odel, H. M., Ferris, D, O. and Priestley, 
J. T. Further observations on electro- 
l.vte pattern of blood after bilateral 
ureterosigmoidostom}', 65:1013,1951 

O’Donnell, L. D. and Presti, J. C. U^ateral 
congenital cj'stic kidney in infant com¬ 
plicated bv hvdronephrosis, 62: 651, 
1949 

O’Heeron, M. K., Miles, A. TT. and Rape, 
M. G. Intraprostatic local anesthesia for 
transurethral prostatic resections, 62: 
231, 1949 

Oil embolism. Femicola, 66; 132, 1951. 
Mitchell and Ortved, 6S: 652, 1952 

Oliver, Jean. When is the kidney not a kid¬ 
ney? 63 : 373, 1950 

Olivetti, R. G., see F. M. Davis, jt. auth. 

Olsson, Olle. E.asih' sterilizable, flexible 
cassette with intensifying screens, de¬ 
signed for x-ray examination of opera¬ 
tively e.xposed kidnej'S, 61; 1032, 1949 

Renal colic in cases of tumor and tuber¬ 
culosis of kidney, roentgenologic 

views, 62: 118, 1949 

Olnin, J. H., Papierniak, F. B. and Mer- 
ricks, J. W. Use of anticoagulants fol¬ 
lowing transurethral prostatic resec¬ 
tion, 63: 303,1950 

1 - (beta - dimethylmninoethoKy) - 3 - Bu- 

tylisoquinoline monohydrochloride, 
local anesthetic for urethra. Dees an 
Ambrose, 65: 346, 1951 

Opossum, reproductive system. Moore, 6o. 
497, 1951 

Oppenheimer, G. D. Kidney 

and artificial kidney (discussion), 

185, 1951 

and Narins, Lester. Prognosis after ne- 
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plastic reconstruction. Goodwin and 
Scott, S3:903,1952 

auto-amputation by mental patient. 

BeUin, 70 : 649,1953 
avulsion of skin. Ferris, 62 : 523, 1949 
bone tissue in. Eglitis, 70:749,1953 
chordee, see also Urethra, hj'pospadias 
correction in hjT)ospadias. Ferguson, 
61: 1052,1949. Culp, 65: 264, 1951 
double. Pendino, 64: 156, 1950. Solomon, 
Rosenthal and Linker, 64: 705, 1950 
triple or quadruple. Davis, 61: 111, 
1949 

edema. Conger, 64:149,1950 
epispadias. Dees, 62; 513,1949. Campbell, 
67: OSS, 1952. Gross and Cresson, 68: 
477, 1952. Slotkin and Mercer, 70: 
743, 1953. 

erj-throplasia of QuajTat. Klinger and 
Northrip, 63; 173, 1950. Merricks and 
Cottrell, 69 : 807, 1953, Friedman, 69: 
S13,1953 

fistula, penoscotal, associated with blad¬ 
der paralj-sis. Comarr and Bors, 66: 
355,1951 

fistulas following hj-pospadias, repair of. 

Vest, 64: 747, 1950 
foreign body. Beilin, 70 : 64S, 1953 
horn. Winterhoff and Sparks, 66; 704, 
1951 

injury, transection of corpora. Price, 68: 
620, 1952 

war. Henkel, 70: 637, 1953 
neurofibromatosis. Haines, Jr. and Gar¬ 
vey, 63:542,1950 

new growths, amputation; see also Penis, 
amputation; Penis, operations; Penis, 
radical operation 
Dean, 68: 374, 1952 

angioma. Mortensen and Murphy, 64: 
396,1950 

cancer. Furlong, Jr. and Uhle, 69: 550, 
1953 

carcinoma. Harlin, 67:326,1952. Colon, 
67: 702, 1952. Reitman, 69: 647, 
1953 

amputation and radical IjTnph gland 
dissection. Kuehn and Roberts, 
69: 173,1953 

-like condylomata. Gersh, 69: 164, 
1953 

metastatic from prostate. Fort, 
Bailey and Kicklighter, 66: 238, 
1951 


radical operation. Jacobs, 62; 196, 
1949 

endothelioma. Cornwall and Whitaker, 
69: 307, 1953 

metastasis, from adenocarcinoma of 
colon. Bowersox and Frerichs, 68: 
S97,1952 

to corpora cavernosa from prostate 
carcinoma. Waller and Hellwig, 
69: 157, 1953 

myofibro-angioma of corpus spongio¬ 
sum. Hoyt, 70: 943, 1953 
neurosarcoma. Haines, Jr. and Garvey, 
63:542,1950 

operations for. Dean, 70: 246, 1953 
parafiSnoma. Bradley, Jr. and Ehrgott, 
65: 453, 1951 

use of tetrazolium chloride. Bunge, 66; 
722,1951 

operations; see also Penis, amputation; 
Penis, new growths, operations; 
Penis, radical operation 
for carcinoma. Harlin, 67: 326, 1952 
PejTonie’s disease, associated with Du- 
puytren’s contracture. Waller and 
Dreese, 68: 623,1952 
operation for. Lowsley and Boyce, 63; 
888, 1950 

phalloplasty. Goodwin and Scott, 68:903, 
1952 

plastic operations utilizing scrotal skin. 

Chappell, 69: 703, 1953 
prepuce, use for reconstruction of scro¬ 
tum. Jacobs and Berry, 61: 956, 1949 
priapism, associated with sickle cell 
anemia. Campbell and Cummings, 
66 : 697, 1951 

complication of tetanus antitoxin in¬ 
fection. Lipton and Roomei’-, 68: 
371, 1952 

complication of transurethral prostatic 
resection. Aaron and Robbins, 62: 
328,1949 

due to metastasis from bladder car¬ 
cinoma. Berard and Bryne, 70: 261, 
1953 

use of dicumarol for. Smith, 64; 400, 
1950 

PerSira, A., see F. Barqufn, jt. auth. 

Perez Castro, Enrique. Diagnostic value of 
lacunar cj-stography, 64: 484, 1950 
Perineometer readings in stress inconti¬ 
nence. Kegel and Powell, 63; 808, 1950 
Perinephrium, abscess with perinephro- 
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Pancreas, cysts simulating kidney disease. 
Stone, 62: 104,1949 

Panendoscope. McCarthy, 66:1050,1951 
obturator Walker, 63 : 564, 1950 
Papanicolaou method, see also Cytology 
for cytologic detection of prostatic can¬ 
cer. Hock, Wood and Kosinski, 63: 
1081, 1950 

value in establishing diagnosis of car¬ 
cinoma. Boyer, 63: 334, 1950 
Paper, medical, preparation. Wesson, 66: 
507, 1951 

Papierniak, F. B., see J. H. Olwin, jt. auth. 
Paquin, A. J. and Marshall, V. F. Clinical 
effect of pituitary adrenocorticotrophic 
hormone in interstitial cystitis, 69: 787, 
1953 

Para amino salicylic acid, urinary tract 
tuberculosis. Van Cappellen, 66: 619, 
1951 

urogenital tuberculosis. Lattimer, Hertz- 
berg, Harper, Berman, Bradley and 
Veenema, 67: 750, 1952 
Parathyroid, adenoma and renal calculi. 
Kretschmer, 63: 947, 1950 
role in kidney calculi. Beard and Good¬ 
year, 64: 638, 1950 

Parker, Dean. Benign cysts of adrenal 
gland, 68; 1, 1952 

Parks, R. E. Radiographic diagnosis of 
perinephric abscess, 64: 555, 1950 
Parlow, A. L., see Winfield Wentworth 
Scott, jt. auth. 

Pasquier, C. M. Jr, and Womack, R. K. 
Ectopic opening of ureter into seminal 
vesicle, 70: 164, 1953 

Pate, V. A. Jr. Lumbar ureterolithotomy, 
63: 613, 1950 

and Bunts, R. C. Urethral diverticula in 
paralytics, 66: 108, 1951 
Patton, J. F. Management of ureteral in¬ 
juries, 67: 852, 1952 

and Schwartz, H. G. Sacral neurotomy 
for spastic neurogenic bladder, 70: 
230, 1953 

Pauli, D. P. Condom-coupled urinal for in¬ 
continence, 69: 462, 1953 
see G. R. Read, jt. auth. 

Pautler, E. E. Jr. and Garvey, F. K. Peri¬ 
nephric cyst: Report of case associated 
with ureteropelvic occlusion and con¬ 
genital hydronephrosis, 70: 840, 1963 
Pearlman, C. K. Osteitis pubis following 
retropubic prostatectomy, 67: 117, 1952 
Re-implantation of ureters into bowel 


following cutaneous ureterostomy for 
disruption of ureterosigmoidostomy, 
70: 415, 1953 

Xanthine urinary calculus, 64 : 799, 1950 
see W. F. Owen, Jr., jt. auth. 
and Newland, J. E. Severe reaction due to 
intravenous neo-iopax, 68: 407, 1952 
Pearlman, S. J. Carbuncle of kidney, 65: 
754, 1951 

Peck, Sam. Torsion of spermatic cord, 62: 
701,1949 

Peirce, E. C. 2nd and Ramey, W. P. Renal 
arteriography; Percutaneous method 
using femoral artery approach, 69; 
578, 1953 

Peirson, E. L., see R. B. Nangle, jt. auth. 

Pelvis, fracture, associated with bladder 
rupture. Meyer and Fahey, 68:297,1952 
associated with tear-drop bladder. 

Prather and Kaiser, 63: 1019, 1950 
associated with urethra rupture. Mul- 
holland and Madonna, 68; 489, 


1952 


separation of urethra from bladder due 
to. Constantian and Felton, 68: 
823, 1952 

Pendino, J. A. Diphallus (double penis), 
64; 156,1950 

Penicillin, see also Antibiotics, Urinary 
Tract Infections 

Penicillin, action on pleuropneumonia-like 
organisms. Leberman, Smith and Mor¬ 
ton, 64:167,1950 

drug-resistant bacteria. Kiramelman, 
Zinsser and Klein, 66: 66S, 1951 
effect on spermatozoa. Seneca and Ides, 
70: 306,1953 

effect on spermatozoa, spermatogenesis 
and concentration in testicular tis¬ 
sues. Seneca and Ides, 70: 947, 1953 
enterococcal endocarditis. Finn, Jr. and 
Kane, 68: 933, 1952 

intraprostatic injection for prostatitis. 
Hatch, 64: 763,1950 

ureteritis cystica. Clarke, 68: 815, 19°^ 
urinary tract infections. Herrold, 66: 612, 


1951 

’enis, amputation; see also Perns, opera 
tions; Penis, radical operation 
and radical lymph gland dissection or 
narcinoma. Kuehn and Roberts, 


69: 173, 1953 „„ 

for carcinoma. Harlin, 67: . • 

Colon, 67: 702, 1952. Dean, 68. 


1952 
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thral. eScacy for constant drainage. 
Bro'ivn and Harrison, 65: So, 1951 
tubing in operations for nreteropelvic ob¬ 
struction. Schlumberger and Ripa- 
retti, 6S: 15S. 1952 

Polymyxin, effect on spermatoroa. Seneca 
and Ides. 70: S(^, 195S 
spermatogenesis and concentration in 
testicular tissues. Seneca and Ides, 
70: 947. 1953 

Gram negative urinary tract infections. 

Pulaski and Rceenberg, 62 : 564, 1949 
-B, effects on urinary tract infection. 
Meter. Kunr and Morgan. 67 : 773, 
1952 

Pontocaine for lotv spinal anesthesia. Lee, 
64:750,1950 

Pool, T. L., see E. X. Cook, jt. auth. 
Carcinoma of bladder (discussion). 63: 
292,1950 

and Cook, E. M. Erographic study of up¬ 
per part o! urinary tract prior to and 
after cutaneous ureterostomy and 
ureterosigmoidostomj', 63 : 22S, 1950 
Poore, G. C., see J. C. Birdsall, jt. auth 
PopophyUin, bladder carcinoma. Bunge, 
63 : 475, 1952 

Poppell, J. W., see V. F. Marshall, jt. auth. 
Porphyria, acute, intermittent. Ivers, 66; 
S16,1951 

Potampa, P. B. Multiple papillary urethral 
tumors secondary to renal pelvic tu¬ 
mors, 70:512,1953 

Hyman. M. D. and Catlow, C. E. Un¬ 
usual renal anomaly: Combined tan¬ 
dem and horseshoe kidney, 61: 340, 
1949 

Potassium, ease of removal from blood 
plasma by intestinal lavage, Kelley and 
Hill. Ill, 66: 645,1951 
excretion in kidney insuSciency. Lyon 
and Smith, 67: S17, 1952 
iodide for trichomonas infestation. Glen, 
Jr. and Bailey. 66: 294, 1951 
Poutasse, E. F., see J. H. Harrison, jt. auth. 
and Higgins, C, C. Surgery of adrenal 
gland for Cushing’s svndrome, 70: 
129. 1953 

and l^IcCnllagh, E. P. Cnshing’s syn¬ 
drome, 6S: 779, 1952 

PotreU, E. B., see M, B. Powell, jt. auth. 
Powell, M. B. Pelvic myalgia, complication 
of posterior nrethritis in males and 
females, 62: 245. 1949 


Reproduction of x-rays on 55 mm. film, 
67: S97. 1952 

Surgical emergencies caused by simple or 
solitary renal cyst, 63 : 203, 1950 
and Powell. E. B. Female urethra, clin- 
ico-pathological study. 61: 557, 1949 

Powell, T. O., see A. H. Kegel, jt. auth. 
and Clark. J. E. Renal sarcoma. Case with 
spontaneous rupture of kidney, 62: 
TM, 1949 

Powers. J. H. and Matfierd. R. G. Giant 
vesical calculus and carcinoma of blad¬ 
der, 67:1S4,1952 

PPLO, susceptibility to terramycin and 
neomycin. Leberman, Smith and Mor¬ 
ton, 6S: 399,1952 

Prather, G. C. Differential diagnosis be¬ 
tween renal tumor and renal cyst. 64: 
193. 1950 

Spinal cord injury, urological aspects, 
66 : 347. 1951 

Surgery of dilatedl bladder (Muellner’s 
discussion), 63: 507.1950 
see R. J. SpiUane, jt. auth. 
see N. M. TVelch. jt. auth. 
and Kaiser, T. F. The bladder in fracture 
of bony pelvis, significance of tear 
drop bladder as shown by cystogram, 
$3:1019.1950 

and Singiser. J. .-4. Urological importance 
of radiopaque appendiceal concre¬ 
tions, 69: n4, 1953 

Pratt, J. H., see M. B. Davis, jt. auth. 

PrendergasT, L., see R. H. Flocks, jt. auth. 

Prentiss. R. J., see R. B. Mullenix. jt. auth, 
and Mullenix, R, B. Renal roentgen¬ 
oscopy and roentgenography during 
surgery, 66: 495, 1951 

Prepuce, use for reconstruciion o: scrotum, 
Jacobs and Berry. 61: 956,1949 

Presacral oxygen injection for visualiza¬ 
tion of retroperitoneal region. Lerman, 
Harper. Hertzberg, Berman and Ler¬ 
man, 70:312, 1953 

President's address. 1949 meeting. Higgins. 
62: 799,1949.1950 meeting, Rusche. 64: 
441. 1950. 1951 meeting. Moore, 67: 1, 
1952. 1952 meeting, Hess. 6S: 565,1952. 
1953 meeting, Cahill. 70 : 507, 1953. 

Presman, David and Greenfield, D. L. Re¬ 
construction of perineal urethra with 
free fidl-thickness skin graft from pre¬ 
puce, 69: 677,1953 
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bronchial fistula. Wharton, Jr., 70: 26, 
1953 

Perineum, Buck’s fascia. Uhlenhuth, Smith, 
Day and Middleton, 62: 542, 1949. Wes¬ 
son, 70: 503,1953 

Colies’ fascia. Uhlenhuth, Smith, Day and 
Middleton, 62: 542, 1949. Smith, 62: 
635,1949. Wesson, 70:503,1953 
dermoid of, associated with double, triple 
or quadruple penis. Davis, 61: 111, 
1949 

fascias; see also Fascia 
e.xtension of anorectal abscesses 
through. Conger, 64: 149, 1950 
testis in. Wattenberg, llape and Beare, 
62 : 858, 1949 

Perirenal air insufflation. Rothfeld, Hamm 
and Harlin, 69: 721, 1953 
arteriography. Hamm and Harlin, 70: 
318, 1953 

Peritoneum, free graft from, for leakage 
and reflu.v in uretero-intestinal anasto¬ 
mosis. Hinman, Jr., 70; 419, 1953 
lavage for kidney insufficiency. Kelley and 
Vest, 68: 539, 1952 

potentiality as dialyzing membrane. 
Kelley and Vest, 68: 539, 1952 

Perry, J, Q., see A. J. Butt, jt. auth. 

Persky, Lester and Austin, George Jr. 
ACTH in radiation cystitis, 70; 724, 
1953 

and Davis, H. S. Xylocaine as topical 
anesthetic, 70: 552, 1953 

Pesqueira, M. E. Transplantation of ureter 
in vesical tuberculosis (discussion), 
61; 523,1949 

Pesqueira, Manuel and Ldpez Engelking, R. 
Urachus and bladder actinomycosis, 
62; 163,1949 

Peterfy, R. A., see H. M. Weyraucb, jt. auth. 

Peters, C. H., see N. O. Brink, jt. auth. 

Peters, Hannah: Prostatic smear and its 
clinical usefulness, 66: 770, 1951 

Petillo, Diomede. Transillumination of 
bladder, 67: 492, 1952 

Petro, A. T., see V. F. Marshall, jt. auth. 

Peyronies disease, see Penis 

Peyton, A. B. Bladder neck obstruction in 
young male adult, 69: 109, 1953 
see G. R. Hamilton, jt. auth. 

Pfeifer, L. F., see E. E. Angle, jt. auth. 

Phares, 0. C., see G. L. Garske, jt. auth. 

Phenolsulfonphthalein, injection, time re¬ 
quired by normal and pyelonepbritic 


kidneys to attain clearance equilibrium. 
Michie and Michie, 66: 518,1951 
kidney test. Marshall Jr. and Barr, 64:725, 
1950 


versus catheter. Ormond, 66: 494, 1951 
Philadelphia Branch Society, officers and 
executive committee, 1949-50, 64: 825, 
1950; 1950-51, 66: 1150, 1951; 1951-52, 
67: 1053, 1952; 1952-63, 68: 962, 1952; 
1953-54, 70 : 983, 1953 
Phillips, F. L., see E. A. Grier, jt. auth. 
Phosphatase, alkaline, in kidney, relation¬ 
ship to urinary calculi. Cordonnier and 
Miller, 66: 12,1951 

prostatic, use of formalin and alcohol in 
estimation. Delory, Sweetser, Jr. 
and White, 66: 724, 1951 
Phosphorus, inorganic, method of estimat¬ 
ing, during aluminum gel therapy for 
calculi. Taussky and Shorr, 69; 454, 
1953 


Photography, reproduction of x-ray films 
on 35 mm. film. Powell, 67; 397, 1952 
Pilocarpine, alteration of kidney blood flow 
by. Arcadi and Farman, 62:756,1949 
Pingree, L. J. and Brown, D. E. Cholestea¬ 
toma of epididymis, 66: 126,1951 
Pittsburgh Branch Society, officers and 
executive committee, 1949-50, 63:1123, 
1950; 1950-51, 66: 1151, 1951; 1951-52, 
67; 1054, 1952; 1952-53, 68: 962, 1952; 
1953-54, 70 : 983, 1953. 

Pituitary adrenocorticotrophic hormone, 
osteitis pubis treated bj', Marshall, 
Whitmore Jr., Petro, Poppell, Grant 
and Rawson, 67; 364, 1952 
Placenta, role of endocrine function in 
physiological pyelo-ureteral dilatation 
of pregnancy. Jenkins and Van 
Wagenen, 61:217,1949 
Pleuropneumonia-like organisms, see also 
Urinary tract infections 
susceptibility to antibiotics. Leberman, 
Smith and Warton, 68: 399, 1952 
Plumb, R. B. March hemoglobinuria, 66; 


655, 1951 . u Of • 

leumography, experimental. Smith, ' em 
bach, Lyon and Stratte, 68: 953,1952 

retroperitoneal, combined with pye 

Tr^nirnn ntid Hvxnanj lU: 


Podophyllin, bladder papillomatosis treated 
by. Duckworth, 70; 740, 1950 
Polyethylene, catheters, ureteral an 
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thral, efficacj’ for constant drainage. 
Brown and Harrison, 66: 85, 1951 
tubing in operations for ureteropelvic ob¬ 
struction. Schlumberger and Ripa- 
retti, 68: 158, 1952 

Polj'inj'xin, effect on spermatozoa. Seneca 
and Idea, 70 : 306, 1953 
spermatogenesis and concentration in 
testicular tissues. Seneca and Ides, 
70: 947, 1953 

Gram negative urinarj' tract infections. 

Pulaski and Rosenberg, 62 : 564, 1949 
-B, effects on urinary tract infection. 
Neter, Kunz and Morgan, 67 : 773, 
1952 

Pontocaine for low spinal anesthesia. Lee, 
64:750,1950 

Pool, T. L., see E. N. Cook, jt. auth. 
Carcinoma of bladder (discussion), 63: 
292, 1950 

and Cook, E. N. Urographic study of up¬ 
per part of urinary tract prior to and 
after cutaneous ureterostomy and 
ureterosigmoidostomy, 63 : 228, 1950 
Poore, G. C,, see J. C. Birdsall, jt. auth. 
PopophyUin, bladder carcinoma. Bunge, 
68: 475, 1952 

Poppell, J. W., see V. F. Marshall, jt. auth. 
Porphyria, acute, intermittent. Ivers, 66: 
816,1951 

Potampa, P. B. Multiple papillary urethral 
tumors secondarj'^ to renal pelvic tu¬ 
mors, 70:512,1953 

Hyman, M. D. and Catlow, C. E. Un¬ 
usual renal anomaly: Combined tan¬ 
dem and horseshoe kidnej-, 61: 340, 
1949 

Potassium, ease of removal from blood 
plasma bj' intestinal lavage. Kelley and 
Hill, III, 66: 645, 1951 
excretion in kidney insufi6ciency. Lyon 
and Smith, 67; 817, 1952 
iodide for trichomonas infestation. Glen, 
Jr. and Bailey, 66: 294, 1931 
Poutasse, E. F., see J. H. Harrison, jt. auth. 
and Higgins, C. C. Surgery' of adrenal 
gland for Cushing’s syndrome, 70: 
129, 1953 

and McCullagh, E. P. Cushing’s syn¬ 
drome, 68: 779, 1952 

Powell, E. B., see N. B. Powell, jt. auth. 
Powell, N. B. Pelvic myalgia, complication 
of posterior urethritis in males and 
females, 62: 245, 1949 


Reproduction of x-rays on 35 mm. film, 
67: 397, 1952 

Surgical emergencies caused by simple or 
solitary renal cyst, 63 : 203, 1950 
and Powell, E. B. Female urethra, clin- 
ico-pathological study', 61: 557, 1949 

Powell, T. 0., see A. H. Kegel, jt. auth. 
and Clark, J. E. Renal sarcoma. Case with 
spontaneous rupture of kidney, 62: 
751,1949 

Powers, J. H. and Matflerd, R. G. Giant 
vesical calculus and carcinoma of blad¬ 
der, 67; 184,1952 

PPLO, susceptibility to terramycin and 
neomycin. Leberman, Smith and Mor¬ 
ton, 68: 399, 1952 

Prather, G. C. Differential diagnosis be¬ 
tween renal tumor and renal cyst, 64: 
193, 1950 

Spinal cord injury, urological aspects, 
66: 347, 1951 

Surgery' of dilated bladder (Muellner’s 
discussion), 63: 807, 1950 
see R. J. Spillane, jt. auth. 
see N. M. Welch, jt. auth. 
and Kaiser, T. F. The bladder in fracture 
of bony pelvis, significance of tear 
drop bladder as shown by cystogram, 
63:1019, 1950 

and Singiser, J. A. Urological importance 
of radiopaque appendiceal concre¬ 
tions, 69: 714, 1953 

Pratt, J. H., see N. B. Davis, jt. auth. 

Prendergast, L., see B. H. Flocks, jt. auth. 

Prentiss, R. J., see R. B. Mullenix, jt. auth. 
and Mullenix, R. B. Renal roentgen¬ 
oscopy and roentgenography' during 
surgery, 66; 495, 1951 

Prepuce, use for reconstruction of scrotum. 
Jacobs and Berry, 61: 956, 1949 

Presacral oxygen injection for visualiza¬ 
tion of retroperitoneal region. Lerman, 
Harper, Hertzberg, Berman and Her¬ 
man, 70: 312,1953 

President’s address. 1949 meeting, Higgins, 
62: 799, 1949. 1950 meeting, Rusche, 64: 
441, 1950. 1951 meeting, Moore, 67: 1, 
1952. 1952 meeting, Hess, 68: 865, 1952. 
1953 meeting, Cahill, 70: 807, 1953. 

Presman, David and Greenfield, D. L. Re¬ 
construction of perineal urethra with 
free full-thickness skin graft from pre¬ 
puce, 69: 677,1953 
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and Rolnick, II. C. Retropubic prosta¬ 
tectomy, 61: 59, 1949 

Presti, J. C., see L. D. O'Donnell, jt. autb. 
Price, K. A. Accidental transection of all 
corpora of penis, repair with good re¬ 
sults, 68: 620, 1952 

Price, N. C., see L. P. Thackston, jt. auth. 
Prien, E. L. Studies in urolithiasis; II. Re¬ 
lationships between pathogenesis, 
structure and composition of calculi, 
61:821,1949 

Priestley, J. T., see R. H. Hempstead, jt. 
auth. 

see H. M. Odd, jt. auth. 
and Dunn, J. H. Branched renal calculi, 
61; 194, 1949 

Prince, C. L., see P. L. Scardino, jt. auth. 
and Scardino, P. L. Nonsurgical manage¬ 
ment of congenital neurogenic vesical 
dysfunction, 69: 520, 1953 
Prine, J. M., see H. G. Swann, jt. auth. 
Prins, L. R. Jr. Automatic valve for use 
with resectoscope, 69: 142, 1953 
Procaine h 3 ’drochloride solution for in¬ 
filtration treatment of interstitial 
cystitis. Rose, 66: 1021, 1951 
Procaine treatment, sulfathiazole anuria 
cured by. Friis, 61: 184, 1949 
Prostate, benign hj-'pertrophy; see also 
Prostate, obstruction, etc. 
associated with occult carcinoma. 

Labess, 68 : 893, 1952 
in Negroes. Whitfield, 64: 106, 1950 
lipid content of Lej'dig cell and Sertoli 
cell in testis. Ljmch Jr. and Scott, 
64; 767 ,1950 

radiographic diagnosis. Edling, 67: 197, 
1952 

with recent infarcts and associated high 
serum acid phosphatase, Stewart, 
Sweetser, Jr. and Delory, 63; 128, 
1950 

biopsy. Melick, 66: 408, 1951. Rinker and 
Shuman, 67: 709, 1952 
punch. Veenema, 69: 320, 1953 
blastomycosis. Bunge and Harness, 66; 
263, 1951 

blood vessel distribution, application to 
retropubic prostatectomy. Beneventi 
and Noback, 62 : 663, 1949 
cytology of carcinoma. [Bothe, Dalton and 
Zillessen, 66:1108,1951] 


disease, radiographic diagnosis. Edling, 
67; 197,1952 

effect of castration. Scott, 70 : 477, 1953 
giant, removed by retropubic prostatec¬ 
tomy. Bacon, 61; 571,1949 
glands of, in female. Powell and Powell, 
61; 557, 1949 

granuloma, allergic. Melicow, 66; 288, 
1951 

granulomatous, subtotal removal. Nesbit 
and Ljmn, 61: 766,1949 
growth. Scott, 70: 477,1953 
heat effects of short wave diathermy in 
dog. Hickman, Herrick, Wakhn and 
Schlotthauer, 66: 311, 1951 
infarct. Roth, 62: 474, 1949. Stewart, 
Sweetser, Jr. and Delory, 63: 128, 
1950. Golden and Abeshouse, 70; 930, 
1953 

infiltration by chronic lymphatic leu¬ 
kemia. Johnson and Gundersen, 69: 
681,1953 

massage, elevation of serum acid phos¬ 
phatase following. Hock and Tessier, 
62:488,1949 

median bar; see also Bladder neck ob¬ 
struction 

in infant associated with congenital ure¬ 
thral valves. Wolgin, Rosenberg and 
Muschat, 68: 506, 1952 
metabolism, possible role of enzyme acid 
phosphatase in dog and man. Hudson 
and Butler, 63; 323, 1950 
studies in carcinoma following adrenal¬ 
ectomy. Butler, Grayhack, Ran¬ 
som and Scott, 70: 657, 1953 
vascular perfusion for study of. Hud¬ 
son, Butler, Brendler and Scott, 
63: 319, 1950 

needle biopsy. Melick, 66: 408, 1951 
new' growths, adenocarcinoma with mucus 
cells. Smith, 70: 267, 1953 
adrenalectomy; see also Adrenal, a 
renalectomy; Prostate, new 
growths, carcinoma, adrenalectomy 
Baker, 70 : 275, 1953 
cancer; see also Prostate, new growths, 
adenocarcinoma; Prostate, new 
growths, carcinoma, etc. 
adrenalectomy for. Scardino, Prince 

andMcGoldrick,70:100,1953 
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cytologi' of secretion. Peters, 65: 770, 
1951 

evaluation of current treatment. 

Brendler, 68:734,1952 
heterologous transplantation. Dem- 
ing, 61: 2S1,1949 

lipid content of Leydig cell and 
Sertoli cell in human testis. 
Lynch Jr. and Scott, 64:767,1950 
orchiectomy for. Gahagan and Fisch- 
man, 61: 5S7,1949 

radiographic diagnosis. Edling, 67: 
197,1952 

carcinoma; see also Prostate, new 
growths, adenocarcinoma; Prostate, 
new growths, cancer, etc. 

Baker and Carney, 64:752,1950. Kes- 
bit and Baum, 65: S90, 1951. 
Thompson, Albers and Broders, 
69: 416, 1953 

analysis of results with castration 
and/or estrogen. Kimbrough and 
Rowe, 66: 373,1951 
analysis of 190 cases of radical prosta- 
tectomj'. Jewett, 61:277,1949 
adrenalectomy; see Adrenal, adrenal¬ 
ectomy 

advanced, evaluation of hormonal 
therapy followed by radical 
perineal prostatectomy. Scott 
and Parlow, 65: 1093, 1951 
and sarcoma in same case. Alerren 
and Credle, 64:75S, 1950 
associated with benign hypertrophy. 

Labess, 68: S93, 1952 
bilateral carcinoma of breasts asso¬ 
ciated with stilbestrol therapy. 
Corbett and Abrams, 64: 377, 
1950 

bone marrow studies. Alj’ea and 
Rundles, 62: 332, 1949 
conservative operations. Hand, 64: 
123,1950 

conservative treatment. Mullenix and 
Prentiss, 65: 60S, 1951 
conservative perineal prostatectomy. 

Hand, 64:123, 1950 
cortisone. Hayward, 69: 152, 1953 
cj-tologic detection. Boyer, 63 : 334, 
1950. Hock, Wood and Kosinski, 
63: lOSl, 1950. Bothe, Dalton and 
ZUIessen, 65: llOS, 1951 
development after subtota’ prosta¬ 


tectomy for benign lesions. Smith 
and Woodruff, 63: 1077, 1950 
diagnosed upon transurethral resec¬ 
tion. Hinman, Jr. and Hinman, 
62: 723,1949 

endocrine therapy. Gahagan and 
Fischman, 61; 5S7, 1949. Hand, 
64: 123, 1950. Rezek, Coplan, 
Woods and Alelvin, 66: 379, 1951. 
Brendler, 68 : 734,1952 
estrogen and androgen therapy. 
Malcolm and Rusche, 67: 9S2, 

1952 

in 5 'oung adults. Kimbrough and 
Lewis, 68: 626,1952 
inactivation by heat of acid glycero- 
phosphatase in alkaline solution. 
Woodard, 65: 6SS, 1951 
interstitial radiation vrith radioac¬ 
tive gold (Aul9S). Flocks, Kerr, 
Elkins and Culp, 68 : 510, 1952 
metastasis, from vertebra producing 
bladder paralysis. Kawaichi and 
Rider, 70:720,1953 
to corpora cavernosa. Waller and 
HeUwig, 69: 157, 1953 
to retroperitoneal region. Ryan, 
69:692,1953 

to testis. Bradham, 66: 122, 1951 
myelofibrosis and osteosclerosis sec¬ 
ondary to. Myhre and Flink, 62; 
178, 1949 

orchiectomy. Hand, 64: 123, 1950. 

Smith, 64: 671, 1950 
osteogenesis occurring in. Coats and 
Lisa, 62: 5S, 1949 

palliative treatment. Barnes, 70; 4S9, 

1953 

perineal biopsj* punch. Rinker and 
Shuman, 67 : 709, 1952 
prognosis. Canning, Korfleet, Jr. and 
Garvey, 62: 185, 1949 
radioactive gold Au 19S for. Flocks, 
70: 491,1953 

radical perineal prostatectomy. Jew¬ 
ett, 61: 277, 1949. Brendler, 68: 
734, 1952. Kimbrough and Rowe, 
66: 373, 1951. Flocks, Harness, 
Tudor and Prendergast, 66: 393, 
1951. Higbee, 69; 144,1953. Colbv, 
69: 797, 1953 

radical retropubic prostatectomy. 
Memmeiaar, 62; 340, 1949. Hock, 
66: 753, 1951 



1076 


CUMULATIVE INDEX—VOLUMES 61-70 


Prostate, new growths, continued 

radical surgery. Twinem and Davalos, 
61: 575, 19-19 

relationship of serum aldolase to con¬ 
trol. Baker, 69: 420, 1953 
serial determination of chjTnotrypsin 
and rcnnin inhibitors of serum. 
Malcolm and Rusche, 67:982,1952 
significance of sedimentation rate. 

Hjunan and Burns, 64: 811, 1950 
simulated by granulomatous prostati¬ 
tis. Thompson and Albers, 69: 
530,1953 

squamous metaplasia following estro¬ 
gen. Bainborough, 68: 329, 1952 
suprapubic prostatectomy. Hand, 64: 
123, 1950 

TACE for therapy. Smith, Rush and 
Evans, 66: 886, 1951 
transurethral resection and supra¬ 
pubic cystostomy, results. Flocks, 
Harness, Tudor and Prendergast, 
66: 393,1951 

value of rectal examination and peri¬ 
neal biopsy in establishing diag¬ 
nosis. Boyer, 63: 334, 1950 
implantation in site of perineal needle 
biopsy. Clarke, Leadbetter and 
Campbell, 70 : 937, 1953 
leiomyoma. Carson, 64: 373, 1950. Gray 
and Thompson, 64:511,1950. Kauf¬ 
man and Berneike, 66 : 297, 1951 
malignant lymphoma. Smith, 70 : 267, 
1953 

melanoma. Berry and Reese, 69:286,1953 
radical perineal prostatectomy, see 
Prostate, prostatectomy, radical 
perineal 

radical retropubic prostatectomy; see 
Prostate, prostatectomy, radical 
retropubic 

sarcoma. Waller and Shullenberger, 

62 : 480, 1949. Riba and Wheelock, 
63: 162, 1950. Barone and Joelson, 
63: 533, 1950. Mertz, Howell and 
Hammond, 64: 681, 1950. Merren 
and Credle, 64: 758, 1950. Derian, 
69: 544, 1953. Grier and Phillips, 
69: 695, 1953. Smith, 70 : 267, 1953. 
transurethral resection; see also Pros¬ 
tate, transurethral resection 
Hand, 64: 123, 1950 

operations; see also Prostate, prosta¬ 
tectomy; Prostate, radical prosta¬ 


tectomy; Genital Tract; Urogenital 
Tract 

conservative for carcinoma. Hand, 64: 
123,1950 

in Negroes. Whitfield, 64: 106,1950 
preoperative factors. Kahle and Getzoff, 
61: 775, 1949 

value of urethrocystography in deter¬ 
mining end results. Brodny and 
Robins, 67: 962, 1952 
osteogenesis occurring in carcinoma. 

Coats and Lisa, 62: 58,1949 
phlebography. Abeshouse and Ruben, 68: 
640, 1952. Fitzpatrick and Orr, 68: 
647, 1952 

physiology. Scott, 70: 477,1953 
prostatectomy, aerated starch as hemo¬ 
static agent. Ritter and Bloomberg, 
67: 543, 1952 

blood loss. Goodyear and Beard, 62:849, 
1949 

conservative, for carcinoma. Hand, 64: 
123,1950 

cysto-urethrograms prior to. Boone, 67: 
358, 1952 

epididjTnitis following, effect of vasec¬ 
tomy upon incidence. Schmidt and 
Hinman, 63: 872, 1950 
febrile responses following. Marshall 
Jr., 67: 713, 1952 

incontinence of urine following; see 
Urine, incontinence 
operative approach. Harrison and 
Poutasse, 63: 132, 1950 
perineal. Lich, Jr., Grant and Maurer, 
61: 930, 1949 

postoperative treatment. Glanton, 
Orr and Ha 3 ’^ward, 67: 533,1952 
re-appearance of symptoms follow¬ 
ing. Stockwell, 64: 341, 1950 
relation of anatomy of external 
urethral sphincter to inconti¬ 
nence following. Rolnick and 
Arnheim, 61: 591,1949 
results. Davis, 69: 539, 1953 
sequelae. Brodny and Robins, 67:962, 
1952 

subtotal extirpation of granulomatous 
tissue. Nesbit and Lynn, 61; 766, 

1949 . 

table for. Cecil, 62:492,1949- Deming, 

66: 490, 1951 . 

urinary incontinence following, e 
gds-Flaqud, 61: 98, 1949 
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radical perineal. Jewett, 61: 277, 1949. 
Twinem and Davalos, 61: 575,1949. 
Hinman, Jr, and Hinman, 62 : 723, 
1949. Goodyear and Beard, 62 : 849, 
1949. Smith, 64: 671, 1950. Scott 
and Barlow, 65: 1093, 1951. Kim¬ 
brough and Rowe, 66: 373, 1931. 
Flocks, Harness, Tudor and Pren- 
dergast, 66: 393, 1951. Brendler, 68: 
734, 1952. Higbee, 69: 144, 1953. 
Flocks and Culp, 69 : 411, 1953. 
Colby, 69: 797, 1953. Dean, 70 : 246, 
1953. Barnes, 70:489,1953. Sullivan 
and Hartwit, 70: 499, 1953. 
radical retropubic, for carcinoma. 
Memmelaar, 62: 340, 1949 
for tuberculosis. Friedman, Shargel 
and Litvak, 68: 523, 1952 
prevention of urinarj’ incontinence 
following. Hock, 66: 753,1951 
retropubic. Moore, 61: 46, 1949. Pres- 
man and Rolnick, 61: 59, 1949. 
Bacon, 61: 75,1949. Bacon, 61: 571, 
1949. Lich, Jr., Grant and Maurer, 
61: 930, 1949. Thackston and Price, 
63: 351, 1950. Robertson and Cohn, 
64: 359, 1950. Burns, 64 : 367, 1950. 
Rusche, 66 : 863, 1951. Moore, 65: 
865,1951. Toulson, Mays and Haw¬ 
kins, 65 : 874, 1951 

and inguinal hernia repair. Riba and 
Mehn, 67: 106,1952 
application of blood vessel distribu¬ 
tion in prostate and bladder to. 
Beneventi and Koback, 62 : 663, 
1949 

catheter for. Thackston, Price and 
Dudderar, 63: 915,1950 
departure from, in prostatectomy. 
Headstream and Marvin, 66: 765, 

1951 

osteitis pubis following. Hock and 
Kurtz, 65: 419, 1951. Mortensen, 
66:412,1951. Lavalle and Hamm, 
66: 418, 1951. Pearlman, 67: 117, 

1952 

re-appearance of sjTnptoms follow¬ 
ing. Stockwell, 64: 341, 1950 
relation of anatomy of external ure¬ 
thral sphincter to incontinence 
following. Rolnick and Arnheim, 
61:591,1949 

results. Rolnick and Robbins, 65:408, 
1951 


sequelae. Brodny and Robins, 67: 
962,1952 

sinus persisting. Robson and .Aber- 
hart, 65: 681, 1951 

stricture and periostitis pubis follow¬ 
ing. Wilhelm and Freed, 62 : 660, 
1949 

technique. Schwartz, 65: 416, 1951. 
Burns, 66: 856, 1951. 
sequelae of prostatic operations. Hess, 
Roth and Kaminsky 67 : 977, 
1952 

subtotal, carcinoma development sub¬ 
sequent to. Smith and Woodruff, 
63: 1077, 1950 

suprapubic. Robertson and Cohn, 64: 
359, 1950. Birdsall, Poore, Burros 
and Liang, 68 : 729, 1952. 
bladder closure with oxidized cellu¬ 
lose. Thumann, Jr. and Stump, 
67:95,1952 

for carcinoma. Hand, 64: 123, 1950 
incontinence following, operation for. 

Verg6s-Flaqu6 65: 427, 1951 
mortality. Bj-rne, 67: 121, 1952 
osteitis of spine following, Donahue, 
61: 405, 1949 

osteitis pubis following. Lavalle and 
Hamm, 61: 83, 1949. Mortensen, 
66: 412, 1951. Lavalle and Hamm, 
66:418,1951 

oxidized cellulose closure. Baker and 
Graf, 67: 101, 1952 

postoperative treatment. Glanton, 
Orr and Hayward, 67: 533, 1952 
re-appearance of sjTnptoms follow¬ 
ing. Stockwell, 64: 341, 1950 
relation of anatomj' of external ure¬ 
thral sphincter to incontinence 
following. Rolnick and -Arnheim, 
61: 591, 1949 

results. Bulklej' and Kearns, 68 : 724, 
1952 

sequelae. Brodnj- and Robins, 67: 
962, 1952 

subtotal extirpation of granulomatous 
tissue. Kesbit and Lynn, 61: 766, 
1949 

prostatitis follicularis. Kretschmer, 68: 
252,1952 

prostatitis, granulomatous. Thompson 
and Albers, 69: 530, 1953 
intraprostatic injection of penicillin for. 
Hatch, 64: 763, 1950 
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radiographic diagnosis. Edling, 67; 197, 
1952 

secretion, cj'tologic detection of proslatic 
cancer. Hock, Wood and Koainski, 
63: lOSl, 1950 

cytologic study. Peters, 66: 770, 1951 
tissue, weight loss during resection. 
iS] Rubin, 63: SS7, 1950 
transurethral resection. O’Brien, Mit¬ 
chell, Jr.andSt.Martin, 62:225, 1949. 
Johnson and Gundersen, 63:147,1950. 
Barnes, 66: 603,1951, Ncsbit, 66; 362, 
1951. Ray, 69 : 407,1953 
adrenalin-hyaluronidase mixture for 
hemostasis. Baurj-s, 66: 265, 1951 
and suprapubic cystostomy for car¬ 
cinoma. Flocks, Harness, Tudor 
and Prendergast, 66: 393, 1951 
anesthesia. O’Heeron, Miles and Rape, 
62 : 231, 1949. Leo, 64: 750, 1950 
automatic valve for resectoscope. 

Prins, Jr., 69: 142, 1953 
balanced suspension for facilitation of 
instrumentation. Trattner, 68; 862, 
1952 

bacteremia immediately following. 
Biorn, Browning and Thompson, 
63:155,1950 

bacterial endocarditis as complication. 

Merritt, 66; 100,1951 
bleeding prevented by heparin and 
dicumerol. Olwin, Papierniak and 
Merricks, 63; 303, 1950 
blood loss. Goodj’ear and Beard, 62; 
849, 1949 

carcinoma. Hand, 64: 123, 1950 
diagnosed at operation. Hinman, Jr. 
and Hinman, 62; 723,1949 
cause of unsatisfactory results, Hay¬ 
ward, Glanton and Orr, 64; 114, 
1950 

comparison of glucose and urea in irri¬ 
gating solutions. Ebert, 62: 736, 
1949 

complications. Semans, 66; 1056,1951 
cystitis following. Math4, 62: 308, 1949 
departure from bag catheter for hemo¬ 
stasis. Headstrem and Marvin, 66; 
765,1951 

glycine versus water as irrigating fluid. 
Garske, Phares and Sweetser, 62; 
322, 1949 

heat factor as cause of hemoglobinemia. 
Ferguson and Miller, 69: 128, 1953 


hemoglobinemia and hemoglobinuric 
nephrosis complicating. Woodruff 
and Firminger, 62: 168, 1949 
hemolysis during, effects of urea, 
Creevy, 68:324,1952 
hemolj’sis following. Wear, 62; 470, 
1949 

identification of tissue. Barnes and 
Martin, 62: 730, 1949 
irrigating fluids for. Garske, Phares and 
Sweetser, 62 : 322, 1949 
McCarthy electrotome. McCarthy, 61: 
104, 1949 

mortality. Creevy, 66:876,1951. Byrne, 
67; 121, 1952 

Nesbit resectoscope, modification. Mil¬ 
ler, 67: 531, 1952 

Nesbit sign. Ratliff, 69 : 284, 1953 
oliguria following. Garske, Phares and 
Sweetser, 62; 322,1949 
operating table. Foley, 64; 622,1950 
osteitis of spine following. Donahue, 
61; 405,1949 

osteitis pubis following. Mortensen, 
66:412,1951 

painless dilatation of stricture follow¬ 
ing. Landes, 70 : 626, 1953 
postoperative treatment. Glanton, Orr 
and Hayward, 67 : 533, 1952 
priapism following. Aaron and Robbins, 
62:328,1949 

reappearance of symptoms following. 

Stockwell, 64; 341, 1950 
relation of anatomy of external ure¬ 
thral sphincter to incontinence 
following. Rolnick and Arnheun,61: 
591, 1949 

resectoscope; see American Cystoscope 
Makers, Inc., Armamentarium, V. 
Mueller & Co., Resectoscope 
results. Rolnick and Robbins, 66; 408, 

1951. Bulkley and Kearns, 68: 724, 

1952. Davis, 69; 539,1953 
rupture of bladder. Bobbitt, 64: 338, 

1950 

sequelae. Brodny and Robins, 67: 962, 
1952. Hess, Roth and Kaminsky, 

67; 977, 1952 

sterilizable goggles for. Kiefer; 67: 232, 
1952 

subtotal extirpation of granulomatous 
tissue. Nesbit and Lynn, 61: 766, 
1949 
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tissue weight loss during. Rubin, 63: 
887,1950 

urea solutions for irrigating solutions. 
Credle, Warren and Vest, 65: 1065, 
1951 

ureter injury. Davis, 68:168,1952 
urinary extravasation during. Wey- 
rauch, Peterfy and Goebel, 65; 615, 
1951 

urinary incontinence following. Vergds- 
Flaqu6, 61: 96, 1949 

urinary tract infection following. Mar¬ 
shall Jr., 67; 713,1952 
use of high frequency current. Wey- 
rauch, Bassett and Berger, 61: 371, 
1949 

waterproof drape. Garske, 69; 135, 
1953 

tuberculosis; see also Urogenital Tract 
tuberculosis; Genital Tract tuber¬ 
culosis; Seminal Tract tuberculosis 
Scardino, Kelley and Scott, 63 : 698, 1950. 
Baker and Graf, 66: 254,1951 
radical retropubic prostatectomy. 
Friedman, Shargel and Litvak, 68: 
523, 1952 

venography. Abeshouse and Ruben, 68: 
640, 1952. Fitzpatrick and Orr, 68: 
647, 1952 

Prothrombin assay for controlling admin¬ 
istration of dicumarol. Olwin, Papier- 
niak and Merricks, 63; 303, 1950 
Provenzano, R. W., see Robert Brendze, 
it. auth. 

Pseudohermaphroditism, see Hermaphrodi¬ 
tism, pseudo 

Puberty, precocious. Silagy, 70: 296, 1953 
associated with bilateral interstitial 
cell tumor of testes. Staubitz, 
Oberkircher and Blick, 69: 562, 
1953 

classihcation. Smith, Warkany and 
Evans, 64:784,1950 

Pubis, osteitis pubis, ACTH. Marshall, 
Whitmore, Jr., Petro, Poppell, Grant 
and Rawson, 67: 364, 1952 
osteitis, cortisone. Daw and Funke, 69: 
686, 1953 

etiology and pathology. Lavalle and 
Hamm, 66: 418, 1951 
following retropubic prostatectomy. 
Hock and Kurtz, 65; 419, 1951. 
Pearlman, 67: 117, 1952 


following suprapubic prostatectomy. 

Lavalle and Hamm, 61: 83, 1949 
following urological operations. Mor- 
tensen, 66: 412, 1951 
neurectomy for. Muschat, Leventhal 
and Krause, 68; 532,1952 
unsuccessful attempts to produce, in 
dog. Beneventi and Spellman, 69: 
405, 1953 

Pulaski, E. J. and Rosenberg, iSI. L. Use of 
polymyxin in Gram negative urinary 
tract infections, 62: 564, 1949 
Fund, E. R., Yount, H. A. and Blumberg, 
J. M. Variations in morphology of 
urinary bladder epithelium. Special 
reference to cystitis glandularis and 
carcinomas, 68: 242, 1952 
Puppel, A. D. and Alyea, E. P. Hyperten¬ 
sion and surgical kidnej", 67: 433, 1952 
Purcell, H. M. Another cause of urinary 
obstruction, 62: 748, 1949 
Purcell, J. B., see H. !M. Burros, jt. auth. 
Pyle, F. J. Pheochromocj'toma (pheo- 
chromoblastoma), 66: 153, 1951 
Pyrogens, use in treatment of kidney in¬ 
sufficiency. Scheinman, 61: 1003, 1949 

Queyrat, erythroplasia. Klinger and North- 
rip, 63:173,1950. Merricks and Cottrell, 
69: 807,1953. Friedman, 69: 813, 1953 

Rabaddn Marina, M. New simplified tech¬ 
nique for single-stage cj’stoprostato- 
vesiculectomy, 68: 831, 1952 
Rabbit, aspects of kidney circulation. 
Arcadi and Farman, 62; 756, 1949 
bladder calculi dissolution. Abeshouse 
and Weinberg, 65: 316, 1951. Gehres 
and Raymond, 65: 474, 1951 
dissolutions of urinary calculi, experi¬ 
ments with ethylene diamine tetra- 
acetic acid with and without “wetting 
agent.” Suby, Albright, Wajme and 
Dempsey, 66; 527, 1951 
electro-urogram curves. Kneucker, 69: 
458, 1953 

kidney insufficiency produced by epineph¬ 
rine and nor-epinephrine. Moses, 68: 
558, 1952 

neurovascular control of renal circulation. 
Goodwin, Sloan and Scott, 61; 1010, 
1949 
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pyrogens in treatment of renal insuffi¬ 
ciency. Scheinman, 61; 1003,1949 
relationship between alkaline phospha¬ 
tase in kidney and urinary calculi. 
Cordonnicr and Miller, 66; 12, 1951 
sclerosing lipogranuloma and peri-ure¬ 
teral fibrosis following extravasation 
of urographic contrast medium. 
Landes and Hooker, 68: 403, 1952 
voluntary fluid intake after nephrectomy. 
Mack and Rodbard, 62: 446, 1949 
Radiation, hazard in Urology. Nangle and 
Peirson, 70: 338, 1953 
therapy, bladder tumors. Math6 and 
Angel Llanos, 70: 464, 1953 
interstitial, for infiltrating carcinoma 
of bladder. Wayman, 64: 469, 1950 
testis tumors. Cahill, 66: 280, 1951. 
Rusche, 68; 340, 1952. Thompson, 
69: 299,1953. Dean, 70 : 246,1953. 
ureter obstruction resulting from. 
Spence and Hare, 62: 219, 1949. 
Beach, 68; 178, 1952 
ureter stricture treated bj'. Oppen- 
hoimer, Narins and Simon, 67 : 476, 
1952 

Radioactive gold (Aul98), prostatic car¬ 
cinoma treated by. Flocks, Kerr, Elkins 
and Culp, 68: 510, 1952 
Radioactive isotopes, prostatic carcinoma 
treated by. Flocks, 70: 491, 1953 
study of urinary reabsorption following 
uretero-intestinal anastomosis by. 
Rosenberg, 70:569,1953 
Radioactive phosphorus, use in diagnosis 
of testicular tumors. Roswit, Sorren- 
tino and Yalow, 63: 724, 1950 
Radiocobalt, bladder tumors treated by. 
Schulte, Hinman, Jr. and Low-Beer, 
67; 916, 1952 

Radium Emanation Corp., Coppridge, 
Roberts and Rosser modification of 
Rinker radon seed implanter, 63; 630, 
1950 

Rinker implanter for radon seeds for use 
with McCarthy foroblique panendo¬ 
scope, 62: 91, 1949 

Radium implantation, bladder carcinonia. 
Kligerman, Robinson, Fish and David, 
68: 706,1952 

bladder tumors. Milner, 69: 657, 1953 
Radon seed implanter for use with Mc¬ 
Carthy foroblique panendoscope. 
Rinker, 62: 91,1949 


Ragins, A. B., see W. J. Baker, it. auth. 
and Rolnick, H. C. Mucus producing 
adenocarcinoma of renal pelvis, 63: 
66, 1950 

Ragins, H. D., see W. J. Grove, jt. auth. 

see C. W. Vermeulen, jt. auth. 

Rainsford, L. K., see M. M. Melicow, jt. 
auth. 

Ram, study on reproductive system. Moore, 
66: 497, 1951 

Ramey, W. P., see E. C. Peirce, jt. auth. 
Ashburn, L. L., Grabstald, Harry and 
Haines, J. S. Myosarcoma of bladder. 


70: 906, 1953 

Ramson, C. L., see W. W. S. Butler, III, 
jt. auth. 

see R. R. Landes, jt. auth. 

Rape, M. G., see M. K. O’Heeron, jt. auth. 
see C. A. Wattenberg, jt. auth. 

Rat, calculi formation on foreign bodies^ in 
bladder, prevention and dissolution 
by Salmonella enteritidis. Vermeulen, 
Helsby and Goetz, 60: 790,1952 
development of calculi upon foreign 
bodies surgically introduced into 
bladder. Vermeulen, Grove, Goetz, 
Ragins and Correll, 64; 541, 1950 
estrogen therapy, effect on. Herbst, 61; 


795 1949 

ailure of hyaluronidase to inhibit growth 
of calculi on foreign body. Helsby, 
Vermeulen and Goetz, 69: 354, 19 
iver, kidney and testis, glutamine syn¬ 
thesis and glutamine amide exchMge, 
effect of age upon. Reiner and Hud¬ 
son, 70: 627,1953 

lormal and nephrectomized, Hum ana 
salt intake following ” 

desoxycorticosterone acetate. Mills 

and Rodbard, 63: 492, 1950 
irevention and dissolution of urinary 
tract calculi by alteration of urinary 
pH. Vermeulen, Ragins, Grove an 
Goetz, 66: 1, 1951 . 

irevention of magnesium ammonium 
phosphate calculi by reducing mag¬ 
nesium intake or by feeding aluminum 
gel. Vermeulen, Goetz, Ragms an 
Grove, 66: 6, 1951 . * u = nn 

,„ducti.» .t epitteiw ™ 

,bdo»c». Ne.bil. B«ll» •"‘I 
ker, 64: 38T, 1950 _ 

elationship between alkaline p o^p 
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tase in kidnej' and urinary calculi. 
Cordonnier and Miller, 66: 12, 1951 
studies on reproductive system. Moore, 
66:497, 1951 

urinary tract calculi experimentally 
produced upon foreign bodies. Grove, 
Venneulen, Goetz and Ragins, 64: 
549,1950 

RatliS, R. K. Anatomy and technique of 
hydrocelectomy, 69:181,1953 
Revr arm rest, 61: 819, 1949 
The Nesbit sign, 69: 284, 1953 
Ravich, A., see R. A. Ravich, jt. auth. 
Ravich, Abraham. Lithotripsy (discussion), 
61: 157, 1949 

Ravich, R. A. and Ravich, A. Clinical appli¬ 
cation in urological surgerj' of new con¬ 
cept of physico-chemistry of patho¬ 
logical lesions, 62: 629, 1949 
Rawson,R.'W., see V. F. Marshall, jt. auth. 
Ray, E. H. Transurethral resection of pros¬ 
tate, 69:407,1953 

Raymond, Samuel, see R- F. Gehres, jt. auth. 
Rayopake, medium for cysto-urethrog- 
raphy. Boone, 67: 358,1952 
Read, G. R., see H. S. Talbot, jt. auth. 
Reagan, G. W., see AI. S. Wessell, jt. auth. 
Reagan, G. W., Jr. and Carroll, Grayson. 
Arteriography as observed in 80 pa¬ 
tients at St. Louis City Hospital, 66: 
467,1951 

Reay, E. R. and Rolleston, G. L. Diagnosis 
of hydatid cyst of kidney, 64; 26, 1950 
Rectum, abscess, anorectal, extension 
through perineum and invasion of peri¬ 
urethral structures underljdng Colles’ 
fascia. Conger, 64: 149, 1950 
injury, gunshot wound. Jacobs, 62: 196, 
1949 

RedewiU, F. H. Chloromycetin in success¬ 
ful treatment of recurring epididjunitis, 
62:581,1949 

Reed, Thomas, see Benjamin Newman, jt. 
auth. 

Reed, IV. K., see H. Q. Gahagan, jt. auth. 
Reese, Lionel, see N. E. Berry, jt. auth. 
Reeser, Wayne, see TerreU Covington, Jr., 
jt. auth. 

Registry of Genito-Urinary Pathology, 63: 
1124, 1950 

bladder tumors recorded in. Dean and 
Ash, 63: 618,1950 

Reif, H. A. Scrotal acute appendicitis, 64: 
783, 1950 


Reiner, J. AI. and Hudson, P. B. Effect of 
age upon glutamine sjmthesis and gluta¬ 
mine amide exchange of rat liver, kid¬ 
ney and testis, 70; 627,1953 
Reisman, D. D., see Ben Wilson, jt. auth. 
Reiter’s sjmdrome, dihydrostreptom 3 ’cin 
for. Hepburn, 64: 413, 1950 
Reitman, P. H. Unusual case of penile 
carcinoma, 69; 547,1953 
Rennin inhibitors of serum, serial deter¬ 
mination for gauging control of pros¬ 
tatic cancer. Malcolm and Rusche, 67: 
982, 1952 

Research foundation, .AUA. Aloore, 67: 1, 
1952. Hess, 68: 865, 1952 
Resection, segmental, see bladder, seg¬ 
mental resection 

transurethral, bladder neck obstruction 
in women. Powell and Powell, 61:557, 
1949. Hutchins, 69; 102, 1953 
bladder paralysis. Jacobs, Berrj' and 
Orman, 70; 615,1953 
complications. Semans, 62: 820, 1949 
statistical and analytic review. Em¬ 
mett, Albers and Anderson, 65: 
36, 1951 

bladder tumor. Rejmolds, Schulte and 
Hammer, 61; 912, 1949. Waller and 
Hamer, 64: 651, 1950. Aloore and 
Howe, 69 : 390, 1953. Alilner, 69: 
657,1953. AlathS and Angel Llanos, 
70 : 464, 1953 

irrigating fluids for. Garske, Phares 
and Sweetser, 62: 322, 1949 
prostate, see Prostate, transurethral re¬ 
section 

urinary retention in bladder paraly^sis 
relieved by. Baker, Carnej’ and 
De Rosa, 63: 309, 1950 
Resectoscope. Nesbit, 63; 191, 1950. Mc¬ 
Carthy, 65: 1050, 1951. Aliller, 67: 531, 
1952. Hutchins, 69: 456, 1953 
automatic valve for. Prins, Jr., 69: 142, 
1953 

excision of urethral strictures. Angle and 
Pfeifer, 67: 695, 1952 

implanter, for radon seeds for use with. 

Rinker, 62: 91, 1949 
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ureteral meatome for use with. Bunge, 
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Rinker, J. R. Implanter for radon seeds 
for use with McCarthy foroblique pan¬ 
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removal in intubated ureterotomy, 

70: 121, 1953 
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seeM. M. Kligerman, jt. auth. 
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and Sewell, George. Five year survey of 
traumatic urogenital emergencies, 70: 
789, 1953 

Schloss, IF. A. and Solomkin, Mark. Acute 
^y^onephrosis of pregnancy, 68; SS5, 
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Culp and Best, 61: 446, 1949 
number of motile spermatozoa as index of 
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and Zorgmotti, A. W. Kew catheter for 
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Serum acid phosphatase, determinations, 
significance. Twinem and Davalos, 61: 
575, 1949 

elevation in benign prostatic hj'pertrophy 
with recent infarcts. Stewart, Sweet- 
ser, Jr. and Delors', 63: 128, 1950 
elevation following prostatic massage. 

Hock and Tessier, 62 : 488, 1949 
use of formalin and alcohol in estimation. 
Delory, Sweetser, Jr. and White, 
66 : 724, 1951 

Serum .alb umi n in uremia. Baker, 65: 197, 
1951 

Serum aldolase, relationship to hormonal 
control of cancer. Baker, 69 : 426, 1953 

Sewell, George, see B. E. Paletz, jt. auth. 
see Geza Schinagel, jt. auth. 

Sewell, W. S., Siceluff, J. G. and Horton, 
J. D. Extraskeletal bone formation 
following suprapubic prostatectomy, 
62: S42, 1929 

Sex function in bladder paralysis. Talbot, 
61: 265, 1949 

Sexton, E. E. Fibroma of bladder, 67:309,1952 

Shargel, G., see G. Friedman, jt, auth. 

Sharp, E. A., see G. E. Chittenten, jt. auth. 

Sharp, R. F., see A. R. Brin, jt. auth. 
and Green, M. M. Diagnostic and thera¬ 
peutic considerations in renal aneu¬ 
rysm with report of two additional 
cases, 64 : 214, 1950 

Shaw, E. C. Vaginal transillumination in 
suprapubic repair of vesicovaginal 
fistula, 70: 91, 1953 

Shearer, T. P. Retrocaval ureter, 62: 152, 
1949 

Shelley, H. S. Renal adenoma, pyelograms 
showing growth over o year period, 69: 
4S0, 1953 
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Sherman, Joseph, see Irwin Weiner, jt. 
auth. 

Sherwin, Benjamin and Berman, Harry. 
Primary malignant neoplasms of sper¬ 
matic cord and epididymis, 67: 203, 
1952 

Shivers, C. H, deT. Kidney injury (dis¬ 
cussion), 63: 25, 1950 
and Axilrod, H. D. Clinical effect of es¬ 
trogen therapy on metastatic lesions 
from carcinoma of testis, 67; 537, 1952 
and Axilrod, H. D. Lymphoblastomatous 
nephropathy, 66: 3S0, 1951 
and Axilrod, H. D. Solitary renal cysts, 
69: 193,1953 

Shock, surgical. Ormond and Klinger, 63: 
729, 1950 

Shorr, Ephraim, see H, H. Taussky, jt. auth. 
Shullenberger, W. A., see J. I. Waller, jt. 
auth. 

Shumaker, E. J., see H. V, Morley, jt. auth. 
Shuman, W. G., see J. R. Rinker, jt. auth. 
Shupe, R. D., see D. C. James, jt. auth. 
Siceluff, J. G. Voiding cysto-urethrograms, 
66: 593,1951 

see W. S. Sewell, jt. auth. 

Silagy, J. M. Precocious puberty, 70; 296, 
1953 

Silberg, Samuel, Bruno, CjTil, Keesal, 
Solomon and Micelli, Silvio. Prelimi- 
nary report on lowering of prothrombin 
by gantrisin, 70: 796, 1953 
Silicon tube for artificial urethra. DeNicola, 
63: 168, 1950 

Silva de Assis, A. Peridural anesthesia, 69: 
586, 1953 

Seminal vesiculectomj’, 68: 747, 1952 
Simon, M. A., see M. D. Charendoff, jt. 
auth. 

Simon, Norman, see G. D, Oppenheimer, 
jt. auth. 

Simon, Samuel. Rifle bullet impacted in 
anterior urethra, 61: 785, 1949 
Simons, Irving. Sterilization of neurogenic 
bladder by mandelamine (methenamine 
mandelate): Studies in bladder function 
XIII, 64: 686, 1950 

Urinary tract infections (discussion), 
62: 595, 1949 

Simpson, C. M., see J. R. Kilman, jt. auth. 
Simril, W. A. and Rose, D. K. Replacement 
lipomatosis and its simulation of renal 
tumors, 63 : 588, 1950 


Singer, P. L. Nylon thread ureteral stone 
extractor, 66: 677, 1951 
Singiser, J. A., see G. C. Prather, jt. auth. 

see R. J. Spillane, jt. auth. 

Sinus, suprapubic, persisting after retro¬ 
pubic prostatectomy and cystectomy. 
Robson and Aberhart, 65: 681, 1951 
Skene’s gland, infection, foci of trichomonas 
skeneitis. Riba, 62: 503, 1949 
SKF 538-A, local anesthetic for urethra. 

Dees and Ambrose, Jr., 65: 346, 1951 
Skin, bridges for ureterostomy retention 
catheters. Carleton and Nagamatsu, 
64; 537, 1950 

gangrene following incision and drainage 
of kidney abscess. Welton, 65: 519, 
1951 

graft from prepuce, reconstruction of 
urethra. Presman and Greenfield, 
69: 677, 1953 

metastases from kidney tumor. Rupel 
and Sutton, 63: 487, 1950 
metastasis from bladder carcinoma. Mc- 
Crea, 62; 158, 1949. Hamer and 
Nourse, 65: 850, 1951 
penile, avulsion. Perris, 62 : 523, 1949 
penile horn. Winterhoff and Sparks, 66: 
704, 1951 

sarcoidosis and malakoplalda of urinary 
bladder. French and Mason, 66: 
229, 1951 

scrotum, avulsion. Ferris, 62 : 523, 1949 
ureterocutaneous anastomosis. Thomas, 
Malcolm and Bischoff, 65 : 553, 1951 
ureterostomy. Fish and Stevenson, 61: 
749, 1949. Pearlman, 70: 415, 1953 
v'esico-ureteral reflux treatey by. Tal¬ 
bot, Pauli and Read, 70:216,1953 
Sklar Mfg. Co., Campbell miniature urethral 
catheters, 62; 398, 1949 
Veenema prostatic perineal biopsy punch, 

69: 320. 1953 

Slater, G. S. Electrooystography, study of 
bladder contractions by differences o 
electropotential, 69: 626, 1953 
Slaughter, G. W. Renal bisection, 68: 17, 

1952 , ^ , 

Slipyan, Alvin and Barland, Samuel. Rena 
papillary necrosis, 68: 430, 1952 
Sloan, R. D., see W. B. Goodwin, }t. auth. 
Slotkin, E. A. and Mercer, Alvin. Case o 
epispadias with double ure ra, 

743, 1953 ^ . 

Slotkin, G. E. Kidney insufliciency and 
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artificial kidney (discussion), 66: 188, 

1951 

Urogenital tuberculosis (discussion), 62: 

889, 1949; 67: 760, 1952 
and Spencer, Wilbert. Further studies 
relative to treatment of urinary 
tuberculosis by chemotherapy, 61: 
658, 1949 

Smart, W. R. Giant hydronephrosis causing 
contralateral hydronephrosis and ob¬ 
structive jaundice, 67: 605, 1952 
Smith, Burton, see T. R. Fetter, jt. auth. 
Smith, C. D., see L. D. Keyser, jt. auth. 
Smith, D. R., see R. P. Lyon, jt. auth. 
and Apter, E. M. Coudd Ellik catheter for 
stone extraction, 69: 625, 1953 
Steinbach, H. L., Lyon, R. P. and Straate, 
P. B. Extraperitoneal pneumography, 
68: 953, 1952. 

Smith, E. B. and Custer, R. P. Histo- 
pathology of lymphogranuloma ve¬ 
nereum, 63 : 546, 1950 

Smith, Emerson and McIntosh, F. J. 
Urinary urease, orystalluria and re¬ 
current stone formation, 63 : 923, 1950 
Smith, G. G. Interstitial cystitis, 67: 903, 

1952 

Pregnancy in presence of reduced renal 
tissue, 61: 700, 1949 

Treatment of prostatic carcinoma, 64: 
671, 1950 

Unusual cases of prostatic malignancy; 
adenocarcinoma with mucus cells; 
malignant lymphoma; leiomyosar¬ 
coma, 70: 267, 1953 

and Woodruff, L. M. Development of 
prostatic cancer after subtotal pros¬ 
tatectomy, 63: 1077, 1950 
Smith, J. C. Anatomic alterations of adrenal 
cortex, 69: 339, 1953 

Smith, K. H. Use of dicumarol in persistent 
priapism, 64: 400, 1950 
Smith, P. p., see P. R. Leberman, jt. auth. 
mith, P. G. Aortography (discussion), 
67: 1026, 1952 

R6sum5 of experience in making of 1,500 
renal angiograms, 70: 328, 1953 
Evans, A. T. and Suder, G. L. Poly¬ 
orchidism, 64: 515, 1950 
Rush, T. W. and Evans, A. T. Clinical 
use of TACE (chlorotrianisene) in 
prostatic carcinoma, 66 : 886, 1951 
Rush, T. W. and Evans, A. T. Interpreta¬ 


tion of translumbar arteriograms, 66: 
145, 1951 

Rush, T. W. and Evans, A. T. Translum¬ 
bar arteriography, 66: 911, 1951 
Warkany, Josef and Evans, A. T. Simple 
classification of precocious puberty, 
64: 784, 1950 

Smith, R. D. Permeability of Colles’ fascia 
for urine, 62: 535, 1949 
see Eduard Uhlenhuth, jt. auth. 

Smith, Ralph, see L. J. Kleinsasser, jt. 
auth. 

Sodium bicarbonate, rationale in excretory 
urography. Burdon, Lich, Jr. and 
Maurer, 63: 745, 1950 

Sodium excretion in kidney insufficiency, 
67: 817, 1952 

Sodium iodide, aortographic medium. 
Melick, Byrne and Boler, 67: 1019, 
1952 

Sodium morrhuate, injection into accessory 
urethral channel. DeNicola and Mc¬ 
Cartney, 61: 1065, 1949 

Sokol, J. K., see V. J. O’Conor, jt. auth. 

Soley, P. J. Thoracolumbar sympathetic 
block, ureteral colic and calculi treated 
by, 61: 216,1949 

Solomkin, Mark, see W. A. Schloss, jt. 
auth. 

Solomon, A. A., Rosenthal, Ira and Linker, 
M. H. 64: 705, 1950 

Solomon, Cyril, see Max Levi, jt. auth. 

Solusponge, hemostatic agent. Ritter and 
Bloomberg, 67 : 543, 1952 

Sorrentino, J., see Bernard Roswit, jt. auth. 

Soutter, Lamar, see Richard Chute, jt. 
auth. 

Spain, D. M., see E. M. Medlar, jt. auth. 

Sparks, A. J., see Ernest Winterhoff, jt. 
auth. 

Spellman, Robert, see F. A. Beneventi, jt. 
auth. 

Spence, H. M. Hypospadias (discussion), 
66; 276, 1951 

Resection of vesical neck in female (dis¬ 
cussion), 61; 568, 1949 
see D. M. Hare, jt. auth. 
and Hare, D. M. Ureteral obstruction 
associated with carcinoma of cervix, 
62: 219, 1949 

Spencer, Wilbert, see G. E. Slotkin, jt. auth. 

Spermatic cord, new growths. Brockow and 
Gummess, 66: 136, 1951 
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adrenal in type. Gualtieri and Segal, 
61: 949, 1949 

leiomyoma. Zuckner and Aronberg, 66; 
285, 1951 

leiomyosarcoma. Wcssel, 69 : 823, 1953 
lymphangioma. Ormond and Culp, 
66: 906, 1951 

sarcoma. Sherwin and Bergman, 67: 
208, 1952 

radical cure of varicocele. Paloma, 61: 
604, 1949 

torsion. Peck, 62: 701, 1949 
varicocele. Lewis, 63; 165, 1950 
Sphincter exercises for postoperative uri¬ 
nary incontinence. Davis, 66; 93, 1951 
Spillane, R. J., sec C. S. Mirabilo, jt. auth. 
and Prather, G. C. High renal cctopy, 
62: 441, 1949 

and Prather, G. C. Right dinphragm.atic 
eventration with renal displacement, 
68 : 804,1952 

Singiser, J. A. and Prather, G. C. Fibro- 
myxolipoma of kidney, 68 : 811, 1952 
Spivack, L. L., see J. K. Lattimer, jt. auth. 
Spleen, accessory, in scrotum. Keizur, 68; 
759, 1952 

Sporcr, Andrew, see M. E. Greenbergcr, jt. 
auth. 

see J. S. Ritter, jt. auth. 

Sprague, R. G., sec J. L. Emmett, jt. auth. 
Spriggs, A. I. Perinephric cysts, 67: 414, 
1952 

Stapleton, M. J., see W. A. Milner, jt. auth. 
Starch, aerated, hemostatic agent. Ritter 
and Bloomberg, 67: 543, 1952 
Staubitz, W. J., see O. J. Oberkircher, jt. 
auth. 

Oberkircher, O. J. and Blick, M. S. 
Precocious puberty in case of bilateral 
interstitial cell tumor of testes, 69: 
562, 1953 

Stearns, D. B. Osteitis pubis (discussion), 
61: 94, 1949 

Stegeman, Wilson. Total avoidance of 
postoperative bladder irrigations, re¬ 
sults and conclusions from 200 consecu¬ 
tive cases, 63: 882, 1950 
Stein, I. F., see M. R. Cohen, jt. auth. 

Stein, R. J., see R. G. Bunge, jt. auth. 
and Bunge, R. G. Cytodynamic properties 
of urinary neoplasms: II. Main¬ 
tenance of "hypernephroma" in 
vitro, 66: 103, 1951 

Steinbach, H. L., see D. R. Smith, jt. auth. 


Stepita, C. T. and Neu-man, H. R. Em¬ 
pyema of ureteral stump with surgical 
excision, 63 : 500, 1950 
Stept, Raymond, see S. M. Hankey, jt. 
auth. 

Sterility and infertility, anomalies of vas 
and epididymis. Michclson, 61: 384, 
1949, 

anastomosis of vas deferens to correct. 

Dorsey, 70: 515, 1953 
artificial insemination. Brodny and 
Rosen, 61: 960, 1949 

associated with spinal cord injury. 

Prather, 66: 347, 1951 
concepts in male fertility. MacLeod, 67: 
19, 1952 

due to absence of vas deferens. Nelson, 
63: 176, 1950 

due to centriolarmitochrondrial disease 
of spermatozoa. Williams, 64: 614, 
1950 

effect of antibiotics on spermatozoa. 

Seneca and Ides, 70: 306, 1953 
evaluation of problems. Farris, 63; 748, 

1950 

hyaluronidase concentration in semen as 
test for patency of vaso-epididymal 
ducts. Michclson and Koets, 61: 803, 
1949. 

inflammatory reactions involving sperm 
and seminiferous tubules: Extrava¬ 
sation, spermatic granulomas and 
granulomatous orchitis. Friedman 
and Garske, 62: 363, 1949 
influence of hypnosis on semen. Farris, 
Garrison, Jr. and Heintz, 66 : 720, 

1951 

influence of stilbcstrol on oligospermia. 

Herrold, 68 : 775, 1952. 
male factor. MacLeod and Gold, 66; 436, 
1951 

medicinal therapy. Culp and Beynon, 63: 
1093, 1950 

number of motile spermatozoa as index of 
fertility. Farris, 61: 1099, 1949 
role of urologist. Gersh, 66: 450, 1951 
sperm survival at estimated ovulation 
time. Cohen and Stein, 66 : 467, 1951 
study of hyaluronidase in semen. Micbel- 
soD, Haman and Koets, 61: 799, 

Sterilizer, adjustable, for endoscopic in¬ 
struments. Trattner, 63 : 768, 1 
Sterling, J. A., see George Hollander, j • 
auth. 
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Steroid chemistry, relationship to prostatic 
cancer and medicine in general. Herbst, 
65: 883, 1951 

Stevenson, T. W., see G. W. Fish, jt. auth. 
Stewart, B. L. and Lash, J. J. Clinical use 
of NU-ddo (gantrisin) in treatment of 
urinary tract infections, report of 100 
cases, 64: 801, 1950 

and Nicoll, G. A. Cyst of seminal vesicle, 
62; 189,1949 

Stewart, C. B., Sweetser, T. H,, Jr. and 
Delory, G. E. Benign prostatic hj’per- 
trophy with recent infarcts and as¬ 
sociated high serum acid phosphatase, 
63:128, 1950 

Stewart, C. M. Delayed cj'stograms, 70: 
588,1953 

Kidney and ureteral abnormalities (dis¬ 
cussion), 66: 732, 1951 
True right supernumerary kidney diag¬ 
nosed preoperatively, 61: 327, 1949 
Stewart, L. L. Cytology of urogenital 
_ tumors (discussion), 65; 1118,1951 
Stilbamidine diisethionate, carcinoma of 
bladder. Harrison, Warres and Fust, 
63 : 299,1950 

Stilbestrol, see also Endocrine, Estrogen, 
etc. 

carcinoma of breasts following therap 3 ’’ 
for prostatio carcinoma. Corbett and 
Abrams, 64: 377, 1950 
followed bj* radical perineal prostatec- 
tomj" in advanced prostatic cancer. 
Scott and Barlow, 65: 1093, 1951 
influence on oligospermia. Herrold, 68: 
775, 1952 

Stimpert, F. D., see G. E. Chittenden, jt. 
auth. 

Stirling, W. C. and Suraci, A. J. True 
hermaphroditism with repair of perineal 
hypospadias, 66: 1119, 1951 
Stockard, C. G., see L. G. Lewis, jt. auth. 
Stockwell, A. L. Analysis of reappearance 
of dj'suric symptoms following prostatic 
surgery, 64: 341, 1950 
Avoidance of postoperative bladder ir¬ 
rigations (discussion), 63 : 886, 1950 
Stone,E. P. Functional evolution of neuro¬ 
genic bladder in paraplegic patients, 63: 
673, 1950 

Pancreatic cj'sts simulating renal disease, 
62: 104, 1949 

Stratte, P. B., see D. R. Smith, jt. auth. 


Straumfjord, J. V., see G. S. Morgan, jt. 
auth. 

Streptomj'cin, action on pleuropneumonia¬ 
like organisms. Leberman, Smith and 
Morton, 64: 167, 1950 
-chaulmoogra oil, kidney tuberculosis. 
Schattyn, 62 : 257, 1949 
urinarj' tract tuberculosis. Slotkin and 
Spencer, 61: 658, 1949 
drug-resistant bacteria. Kimmelman, 
Zinsser and Klein, 66: 668, 1951 
effect on spermatozoa. Seneca and Ides, 
70: 306, 1953 

spermatogenesis and concentration in 
testicular tissues. Seneca and Ides, 
70: 947, 1953 

enterococcal endocarditis. Finn, Jr. and 
Kane, 68: 933, 1952 

kidnej' tuberculosis. Taylor, 61: 806, 
1949. Rinker, 64 : 242, 1950. Lattimer, 
Lerman, Lerman and Spivack, 69: 
745, 1953 

urinary tract tuberculosis. Van Cappel- 
len, 66:619,1951. Nesbit and Thirlby, 
68: 394, 1952 

urogenital tuberculosis. Herman, 61: 122, 
1949. Abernetby and Edelbrock, 61: 
410, 1949. Lattimer, Amberson and 
Braham, 62: 875, 1949. Huflflnes and 
Weber, 62:862,1949. Lattimer, Hertz- 
berg, Harper, Berman, Bradley’ and 
Veenema, 67: 750, 1952 

Strode, J. E. Kidney suspension by use of 
fascia lata, 61: 11, 1949 

Strong, G. H. Repair of large abdominal 
defects following cy’Stectomy’ for con¬ 
genital vesical exstrophy, 64: 743, 1950 
and Van Buskirk, K. E. Operation for 
cure of total urinary’ incontinence in 
male, 66 : 234, 1951 

Stump, G. D., see R. C. Thumann, Jr., jt. 
auth. 

Sturdevant, C. E., see H. P. McDonald, jt. 
auth. 

Suby, H. I. Dissolution of urinary’ calculi, 
68: 96, 1952 

Dissolution of urinary’ tract calculi (dis¬ 
cussion), 66: 332, 1951 
Albright, Fuller, Wayne, Jane and 
Dempsey’, Eleanor. Dissolution of uri¬ 
nary calculi; experiments with ethyl¬ 
ene diamine tetra-acetic acid with 
and without a “wetting agent,” 66: 
527, 1951 
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Suder, G. L., see P. G. Smith, jt. auth. see. C. B. Stewart, jt. auth. 

Sulfacctimide-sulfadiazine mixture, urinary and Harrison, C. H., Jr. Nitrofurazone 
tract infections. Seneca, Henderson in treatment of urethro-trigonitis. 

and Harvey, 61; 1105, 1919 66; 684, 19S1 


Sulfadiazine, drug-resistant bacteria. Kim- 
meiraan, Zinsser and Klein, 65; 66S, 
1951 

induced kidney insufficiency, associated 
with congenital solitary kidney in 
child. MalisofT, 61: 725, 1949 
-sulfacetimide mixture, urinary tract 
infections. Seneca, Henderson and 
Harvey, 61; 1105, 1949 
Sulfadiazine, ureteritis cystica. Clarke, 68: 
815, 1952 

Sulfadimetine, effect of kidnej' function on 
excretion of. Lippman and Marti, 70: 
548, 1953 

Suifathiazole anuria cured by intravenous 
procaine treatment. Friis, 61: 184, 1949 
Sullivan, J. J. and Hartwig, C. H. Use of 
estrogen therapy preliminary to radical 
perineal prostatoseminal vesiculectomy 
in carcinoma of prostate, 70; 499, 1953 
Sump drainage following operations in 
lower pelvis. Hobson and Aberhart, 
66: CSl, 1951 

Suraci, A. J., see W. C. Stirling, jt. auth. 
Surfacaine, anesthetic lubricant for in¬ 
strumentation of urinary tract, 61: 
468, 1949 

Surra Canard, R. de and Rivarola, J. E. 
Bladder tumor in children, 69; 272, 
1953 

Sutherland kidney clamp, modification. 

Prentiss and Mullenix, 66: 495, 1951 
Sutton, W. E., see Ernest Hupei, jt. auth. 
Swann, H, G., Prine, J. M., King, B. R. and 
Lowry, J. S. Intrarenal pressure during 
diuresis and antidiuresis, 69; 571, 1953 
Swartz, M. J. Multiple renal calculi demon¬ 
strating stone level formation, 61; 
853,1949 • 

Sweetser, T. H, Advanced urologic training 
in private hospital, 63; 1104,1950 
Dorsolumbar flap incision (discussion), 
67; 798, 1952 

Stranulated internal hernia as complica¬ 
tion of uretero-intestinal anasto¬ 
mosis, 66; 671, 1951 
see G. L. Garske, jt. auth. 

Sweetser, T. H., Jr., see G. E. Delory, jt. 
auth. 

see T. D. Moore, jt. auth. 


Swick, H, V., see Elmer Hess, jt. auth. 
Swick, M. Nonopaque roentgenographic 
and water-repellent examining table 
mat, 66; 924, 1951 

Symphysis pubis, osteitis; see Pubis, osteitis 

Table, perineal prostatectomy. Cecil, 62: 

492, 1949. Deming, 65; 490, 1951 
TACE, prostatic cancer treated by. Smith, 
Rush and Evans, 66; 886, 1951 
Talbot, H. S. Report on sexual function in 
paraplegics, 61: 265, 1949 
Vesico-ureteral reflux in bladder paralysis 
(discussion), 68 : 468, 1952 
and Bunts, R. C. Late renal changes in 
paraplegia; Hydronephrosis due to 
vesico-ureteral reflux, 61: 870, 1949 
and Lyons, M. K. Late renal changes in 
paraplegia; II. Destructive lesions, 
63; 667, 1950 

Pauli, D. P. and Read, G. R. Late renal 
complications of paraplegia: HI. 
Treatment of vesico-ureteral reflux 
by skin ureterostomy through pedicle 
flap, 70; 216, 1953 

Tauber, Joseph and Bloom, Bernard. In¬ 
fected urachal cysts, 66; 692, 1951 
Taussky, H. H. and Shorr, Ephraim, with 
technical assistance of Gloria Kurz- 
mann. Determination of inorganic 
phosphate, 69: 454, 1953 
Taylor, C. B., see J. H. McDonald, jt. auth. 
Taylor, J, A. Marked renal hematuria with 
negative x-ray findings 63: 997, 1950 
Primary carcinoma of ureter, 66:797,1951 
Streptomycin, adjunct in surgery for 
tuberculosis, 61: 806, 1949 
and Berry, W. H. Congenital absence of 
urinary sphincter with operative 
cure, 70 : 203, 1953 

Taylor, J. M., Russo, P. E. and Jacobson, 

M. E. Neuroblastoma in case of horse¬ 
shoe kidney, 70: 864,1953 
Taylor, J. N.. see W. N. Taylor, jt. auth. 
Taylor, W. N. Lumber ureterolithotomy, 

69:77, 1953 , 

and Taylor, J. N. Xanthine calculi, 68. 

659, 1952 ^ 

Teasley, G. H. Cystitis empbsematosa, ez. 

48, 1949 
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Tedeschi, C. G. and Holtham, ^7. H. Renal 
ossification, report of occurrence in 
aplastic kidney, 68; 50, 1952 
Holtham, 17, H. and ^finor, C. L. Mixed 
hj-pemephroid tumors of kidney 
(metanephromas), 61: 9S1, 1949 
Temperature, effect on male reproductive 
system. Moore, 65: 497, 1951 
Terramycin, effect on spermatozoa. Seneca 
and Ides, 70: 306, 1953 
spermatogenesis and concentration in 
testicular tissues. Seneca and Ides, 
70: 947, 1953 

kidney calculi. Carroll and Brennan, 68: 
SS, 1952 

susceptibUitj- of pleuropneumonia-like 
organisms. Leberman, Smith and 
Morton, 68; 399,1952 
urethritis, nonspecific. Ferguson and 
Muller, 67: 762, 1952 

urinary tract infections. Xesbit, Adcock, 
Baum and Owen, 65: 336, 1951. 
Xeter, Kunz and Morgan, 67 : 773, 
1952. Trafton and Land, 69: 315, 1953 
Tessier, R. X., see E. F. Hock, jt. auth. 
Test, Coombs, positive in cold hemo¬ 
globinuria. Fisher, 64:816,1950 
kidney function. Valk and Mitchell, 64: 
254,1930 

phenolsulfonphthalein. Marshall, Jr. and 
Barr, 61; 725, 1950 

versus catheter. Ormond, 65 : 494, 1951 
quantitative determination of urease 
present in sediment of fresh urine in 
eases in which urinarj- tract infected 
by urea-splitting organism. Smith and 
McIntosh, 63 : 923, 1950 
rapid, for blood urea nitrogen determina¬ 
tion. Lear, 64; SIS, 1950 
Testis, absence. Hepburn, 62 : 65, 1949 
actinomycosis. Hepburn, 63:183,1950 
anorchism. Hepburn, 62 : 65, 1949 
appendix, torsion. Seidel and Yeaw, 63: 
714,1950 

biopsy, atypical cytology in. Engle, 62: 
694, 1949 

castration; see also Testis, orchiectomy 
effect on prostatic growth. Scott, 70: 
477, 1953 

concentration of antibiotics in tissues. 

Seneca and Ides, 70: 947,1953 
cryptorchid; see also Testis, undescended 
Moore, 65: 497, 1951. Bruton, 66 : 607, 
1951 


associated with absence or deficiency of 
abdominal musculature. Greene, 
Emmett, Culp and Kennedy, 68: 
217,1952 

carcinoma in. Rusche, 68 : 340, 1952 
evaluation of hormonal therapy. 

Deming, 68: 354, 1952 
malignant tumor. Carroll, 61: 396, 1949 
operation. Kiefer, 68: 35S, 1952 
seminoma, torsion and rupture. Charen- 
doff. Ballon and Simon, 66 : 274, 
1951 

cyst, epidermoid. Gage and Brodie, 63: 
539, 1950 

of tunica albuginea. Arcadi, 68:631,1952 
dislocation, traumatic. Charnock, 65: 
901, 1951 

ectopia. TTattenberg, Rape and Beare, 
62: 85S, 1949 

effect of neutron radiation on. Robinson 
and Engle, 61; 781, 1949 
function. Nelson, 69 : 325, 1953 
fusion failure. Dean, Jr., Major and 
Ottenheimer, 68 : 754, 1952 
hematocele. Cowdery, Gault and Conger, 
64 : 524, 1950 

hydrocele. Cowdery, Gault and Conger, 
64 : 524, 1950 

hydrocelectomy. Ratliff, 69: 181, 1953 
infarct. ITinstead, 69 : 830, 1953 
injury, war. Clarke and Leadbetter, 67: 

719, 1952. Henkel, 70: 637, 1953 
lipid content of Leydig cell and Sertoli 
cell in, as related to age, benign 
prostatic hypertrophy and prostatic 
cancer. Lynch, Jr. and Scott, 64: 767, 
1950 

luxation. Charnock, 65: 901, 1951 
multiple. Smith, Evans and Suder, 64; 
515, 1950 

mumps epididj-mo-orchitis, sedimenta¬ 
tion rate in. Fox and Heen, 62 : 622, 
1949 

new growths, adenomatoid tumor of 
tunica vaginalis. .Ambrose, Jr. 70: 
110, 1953 

adrenal-tj'pe tumor of spermatic cord. 

Gualtieri and Segal, 61: 947, 1949 
analysis of 113 cases. Culp, 70:282,1953 
benign. Gage and Brodie, 63 : 539, 1950 
bilateral concomitant malignant tu¬ 
mors. Hotchkiss and Laurj*, 63: 
1086, 1950 
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cancer of tunica vaginalis. Waller and 
Hellwig, 70: 76S, 1953 
choriocarcinoma. Kimbrough and Den- 
slow, 66: 611, 1951 

chorio-epithelioma. Atkinson, 61; 1063, 
1949 

embrjmnal carcinoma. Milner and Gil¬ 
bert, 64 : 697, 1950. Merren, Vest 
and Lupton, Jr., 66: 123, 1951 
feminizing. Lewis and Stockard, 64: 
518, 1950 

fibroma of tunica vaginalis. Kawaichi, 
62; 61, 1949. Labess, 64; 722, 1950 
granuloma. Lee and Nettleship, 67: 
342, 1952 

interstitial cell tumor. James and 
Shupe, 63 : 718, 1950. Garvey and 
Daniel, 66: 713, 1951. Grabstald, 
Haines and Morrow, 66: 08, 1951. 
Christeseon and Nettleship, 67: 
350, 1952. Mayers, 68: 834, 1952. 
Blundon, Russi and Bunts, 70: 759, 
1953. 

experimental production. Melicow, 
Robinson, Ivers and Rinsford, 
62 : 672, 1949 

tumor, precocious puberty associated 
with. Staubitz. Oberkircher and 
Blick, 69; 562, 1953 

leiomyoma of spermatic cord. Zuckner 
and Aronberg, 66: 285, 1951 
leiomyosarcoma of spermatic cord. 

Wessel, 69 : 823, 1953 
lymphangioma of spermatic cord. 

Ormond and Culp, 66: 906, 1951 
lympho-epithelioma metastatic from 
nasopharynx. Kawaichi, 61; 1073, 
1949 

lymphoma. Turley and Moore, 68 : 744, 
1952 

malignant, in cryptorchidism. Carroll, 
61: 396, 1949 

hepatic metastasis in grizzly bear. 
Goodwin, deKIerk and McGoon, 
69: 845, 1953 

metastatic from prostatio carcinoma. 

Bradham, 66: 122, 1951 
Nagamatsu technique. Vallett, 68; 337, 
1952 

orchiectomy for. Dean, 70; 246, 1953 
prognosis. Sauer and Burke, 62: 69, 
1949. Thompson, 69: 299, 1953 
radiation therapy. Rusche, 68: 340,1952 
Thompson, 69: 299, 1953 


radical operation. Lewis, Johnston, 
Rowe and Kimbrough, 67; 338,1952 
results. Cahill, 66; 280, 1951 
radioresistant tumors. Lends, 69 : 841, 
1953 

results in 131 cases. Rusche, 68 : 340, 
1952 

sarcoma of spermatic cord. Shenvin 
and Bergman, 67: 208, 1952 
secondary, resembling Krukenberg tu¬ 
mor. London and Grossman, 62: 
713, 1949 

seminoma. Charendoff, Ballon and 
Simon, 66; 274, 1951 
effect of estrogen on metastases. 
Shivers and Axilrod, 67:537, 1952 
spermatic granuloma. Russell and 
Friedman, 66: 650, 1951 
teratocarcinoma. Kimbrough and Den- 
alow, 65: 611, 1951 

teratoid tumors. Moore, 66 : 693, 1951. 
Gray, Thompson and McDonald, 
64: 690, 1950 

use of radio-active phosphorus in diag¬ 
nosis. Roswit, Sorrentino and 
Yalow, 63; 724, 1950 

orchiectomy; see also Testis, castration 
and/or estrogen, results in prostatio 
carcinoma. Kimbrough and Rowe, 
66: 373, 1951 

for new growths. Dean, 70 : 246, 1953 
for perineal testicle. Wattenberg, Rape 
and Beare, 62 : 858, 1949 
for prostatic cancer. Gahagan and 
Fischman, 61: 587, 1949. Hand, 64: 
123, 1950. Smith, 64 : 671, 1950. 
for torsion of spermatic cord. Peck, 
62: 701, 1949 

radical. Lewis, Johnston, Row'e and 
Kimbrough, 67: 338, 1952 
polyorchidism. Smith, Evans and Suder, 
64: 515,1950 

prosthesis of ossacryl. Hazzard, 70 : 959 
1953 

radical cure of varicocele. Paloma, 61. 
604, 1949 

radical operation. Lewis, Johnston, 
Rowe and Kimbrough, 67 : 338, 1952 
for tumors. Cahill, 66: 280, 1951 
rat’s, effect of age upon glutamine syn¬ 
thesis and glutamine amide^exchange. 
Reiner and Hudson, 70: 627, 1953 
rupture. McCrea, 66 : 270, 1951 
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self castration, by mental patients. 
Beilin, 70; 648,1953 

spontaneous hemorrhage into. Milner and 
Gilbert, 64: 697, 1950 
temperature. Newman and Wilhelm, 63; 
349,1950 

torsion. Peck, 62: 701, 1949, Hamilton, 
DeKovessey and Getz, 69 : 436, 1953. 
Fillis and Meyer, 69: 836, 1953 
transplantation. Moore, 65; 497, 1951 
undescended; see also Testis, cryptorchid 
Moore, 65: 497, 1951. Bruton, 66: 607, 
1951 

associated with absence or deficiency of 
abdominal musculature. Greene, 
Emmett, Culp and Kennedy, 68: 
217, 1952 

carcinoma. Rusche, 68 : 340, 1952 
evaluation of hormonal therapy. Dem- 
ing, 68: 354, 1952 
operation. Kiefer, 68 : 358, 1952 
malignant tumors in. Carroll, 61; 396, 
1949 

seminoma, torsion and rupture. Charen- 
doff. Ballon and Simon, 66; 274, 
1951 

Tetanus antitoxin infection complicated by 
priapism. Lipton and Toomey, 68: 
371,1952 

Tetrazolium chloride, use in urogenital 
cancer. Bunge, 66: 722, 1951 
Thackston, L. P. and Price, N. C. Retro¬ 
pubic surgery, 64: 351, 1950 
and Price, N. C. Urethral stricture de¬ 
tector for use in female, 62; 900, 1949 
Price, N. C. and Dudderar, D. K. Modi¬ 
fied catheter for use in retropubic 
prostatectomy, 63: 915, 1950 
Thiolutin, eSect on spermatozoa. Seneca 
and Ides, 70: 306, 1953 
spermatogenesis and concentration in 
testicular tissues. Seneca and Ides, 
70: 947, 1953 

Thiosulfate injection, time required by 
normal and pyelonephritic kidneys to 
attain clearance equilibrium. Michie 
and Michie, 66: 518, 1951 
Thirlby, R. L., see R. M. Nesbit, jt. auth. 
and Nesbit, R. M. Clinical evaluation of 
bactericidal detergent for hand 
preparation in urologic practice, 62: 
617, 1949 

Thomas, E. M. and Abernathy, E. L. 


Leiomyosarcoma in diverticulum of 
bladder, 68; 470, 1952 
Thomas, G. J. Early diagnosis and proper 
treatment of cancer of urinary bladder, 
61: 359, 1949 

Malcolm, D. C. and Bischoff, A, J. 
Cystectomy and urinary diversion in 
carcinoma of bladder, 65: 553, 1951 
Thomas, M.D., Jr., see W. L. Fitzgerald, 
jt. auth. 

Thomley, M. W., see F. L. Senger, jt. auth. 
Thompson, G. J. Bladder calculi (discus¬ 
sion), 66: 211, 1951 

Retropubic prostatectomy (discussion), 
61: 80, 1949 

see D. 0. Ferris, jt. auth. 
see C. P. Gray, jt. auth. 
see B. M. Harvard, jt. auth. 
see J. H. Kaplan, jt. auth. 
see V. J. Longo, jt. auth. 
and Albers, D. D. Granulomatous pros¬ 
tatitis, a condition which clinically 
may be confused with prostatic 
carcinoma, 6S: 530, 1953 
and Counseller, V. S. Salpingovaginal 
fistula, 65; 853, 1951 

Albers, D. D. and Broders, A. C. Unusual 
carcinomas involving prostate gland, 
69: 416, 1953 

Thompson, H. T. Clinical evaluation of 
Gantrisin (NU-445), 62 : 892, 1949 
Clinical prognosis in testicular tumors, 
69: 299, 1953 

Observations on isolated sigmoid loop 
substitution following total cystec¬ 
tomy in dog, 64: 85, 1950 
Thompson, Luther, see C. L. Biorn, jt. auth. 
Thomson, R. S., see R. C. Graves, jt. auth. 
Thoracolumbar sympathetic block, ureteral 
colic and calculus treated by. Mac- 
Lean, Carroll and Graves, 61: 204, 1949 
Thorn, G. W. Kidney insufficienc 3 ' (discus¬ 
sion), 61: 172, 1949 
see J. H. Harrison, jt. auth. 

Thrombin, hematuria of kidnej' origin 
treated by. Naj' and Brown, 66: 516, 
1951 

use in coagulum pelviolithotomy. Moore 
and Sweetser, Jr., 67: 579, 1952 
Thumann, R. C., Jr. and Stump, G. D. 
Suprapubic transvesical prostatectomy 
with primary closure of bladder using 
oxidized cellulose, analj'sis of 100 cases, 
67 : 95, 1952 
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Thyroid, see also Parathyroid 
hyperparathj’roidism associated with con¬ 
genital ureteral dilatation. Brendze 
and Provanzano, 65: 989, 1951 
metastasis from hypernephroma. Demp¬ 
sey, Crile, Jr. and Engel, 68:576, 1952 

Timberlake, Gideon. Device for removing 
clots from bladder; new irrigating 
nozzle, 62 : 394, 1949 

Tissue identification during transurethral 
prostatic resection. Barnes and Martin, 
62 : 730, 1949 

Tobin, C. E., see J. A. Benjamin, jt. auth. 

Tomlinson, W. B., see J. D. Lawson, jt. 
auth. 

Toomey, J. J., see Benjamin Lipton, jt. 
auth. 

■ Tordoir, B. J. Spasm of, and abscess forma¬ 
tion in psoas muscle caused by renal 
calculus, 66: 638, 1951 

Toth, L. A. Urinary rate determination by 
ureteral catheterization in conscious 
unoperated dogs, 64: 737, 1950 

Toulson, W. H. Mays, H. B. and Hawkins, 
C. W. Retropubic prostatectomy, 66: 
S74, 1951 

Trabucco, Armando and Marquez, Fer¬ 
nando. Structure of glomerular tuft, 
67: 235, 1953 

Tracy, E. M. Refle.\' renal suppression, 64: 
63, 1950 

Trafton, H. M. and Lind, H. E. Urinary 
infections, clinical and bacteriological 
cure with terramycin, 69: 315, 1953 

Transurethral manipulation of ureteral 
calculi. Iwano and Bunts, 70 : 708, 1953 

Transurethral resection, biopsy obtained 
by. Milner, 61: 917, 1949 
bladder neck obstruction. Peyton, 69: 
109. 1953 

bladder tumors. Higbee, 70: 237, 1953 
interstitial cystitis. Smith, 67: 903, 1952 
neurogenic vesical dysfunction in cases of 
diabetic neuropathy. Emmett, Daut 
and Sprague, 61: 244, 1949. Semans, 
62 : 820,1949 

prostatic; see Prostate, transurethral 
resection 

Trattner, H. R. Adjustable cold sterilizer 
for endoscopic instruments, 63 : 768, 
1950 

Balanced suspension for facilitation of 
endoscopic instrumentation, 68: 862, 
1952 

Traut, E. F. and Miller, G. 0. Bacterial 


endocarditis following surgery, particu¬ 
larly surgery of urinary tract, 62 : 598, 
1949 

Tremaine, M. J., O’Conor, V. J. and Had¬ 
dock, W. G. Intestinal gas during 
pyelography, 66: 1129, 1951 
Trichel, B. E., see J. H. Harrison, jt. auth. 

see E. C. St. Martin, jt. auth. 
Trichomonas infestation in male. Glen, Jr. 

and Bailey, 66 : 294, 1951 
Trocar, cystostomy, instrument for. Engel, 
66: 998, 1951 

for introduction of balloon catheters in 
C3'stostomy, nephrostomj' and pye- 
lostomy. Campbell, 66; 160, 1951 
nephrostomy. Schinagel, 62 : 296, 1949 
Trueta shunt. Tracy, 64; 63,1950 
Tsai, Chungkung, see L. W. Riba, jt. auth. 
Tseng, H. C. Congenital diaphragm and 
fistula of penile urethra, 66 : 590, 1951 
T-tube drainage, results of treatment of 
hydronephrosis by plastic surgical 
procedure with and without. Berneike 
and Darning, 66; 68, 1951 
Tudor, J. M., see R. H. Flocks, jt. auth. 
Tunica albuginea, cysts. Arcadi, 68: 631, 
1952 

Tunica vaginalis, adenomatoid tumor. 
Ambrose, 70: 110, 1953 
cancer. Waller and Hellwig, 70 : 768, 1953 
fibroma. Kawaichi, 62 : 61, 1949. Labess, 
64: 722, 1950 

Turkel biopsy punch for prostatic biopsy. 

Rinker and Shuman, 67 : 709, 1952 
Turley, H. K. and Moore, T. D. Malignant 
IjTnphoma primarily manifested as 
testicular tumor, 68 : 744, 1952 
Turner, A. F., Jr., Orr, L. M. and Hayward, 

J. C. Retroperitoneal crepitant cellu¬ 
litis following urethral instrumenta¬ 
tion: Report of case of clostridal type, 
61; 432, 1949 

Twinem, F. P. and Davalos, Alfonso. Radi¬ 
cal surgery in prostatic carcinoma, 61. 
575, 1949 

and Langdon, B. B. Surgical management 
of bladder stone, 66; 201, 1951 
see F. A. Beneventi, jt. auth. ^ 

Twins, identical, simultaneous Wilms s 
tumor in. Gaulin, 66: 547, 1951 


G. A. W., see J. H. Furlong, Jr., jt. 

'^Holfelner, E. D. Treatment of 
carcinoma of male urethra y ra i 
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surgical infrapubic removal, 68; 
302,1952 

Uhlenhuth, Eduard, Smith, R. D., Day, E. 
C. and ^liddleton, E. B. Re-investiga- 
tion of Colles’ and Buck’s fasciae in 
male, 62 : 542, 1949 

Ultmann, Regina, see Milton Marmell, jt. 
auth. 

Umbrathor, medium for c 3 ’stography. 

Brunkow, 70: 234, 1953 
Upchurch, W. E., see H. P. McDonald, jt. 
auth. 

Upson, T. E., see P. L. Scardino, jt. auth. 
Urachus, actinom 3 ’cosis. Pesqueira and 
Lopez Engelking, 62: 163, 1949 
C 3 -st, infected. Tauber and Bloom, 66: 
692, 1951 c 

mucinous adenocarcinoma arising in. 
Bandler and Roen, 64 : 504, 1950 
new growths, adenocarcinoma arising in 
C 3 -st. Bandler and Roen, 64 : 504, 
1950 

adenocarcinoma invading bladder. Hur- 
vritz, Jacobson and Oteenstein, 
65: 87, 1951 

adenocarcinoma involving bladder and 
abdominal wall. Loeb, 64: 499, 1950 
carcinoma, invading bladder. Wessell, 
Kuritz, Burger and Reagan, 67: 
523,1952 

patent. Cherr 3 -, 63 : 693, 1950 
Urea, absorption after uretero-intestinal 
anastomosis. Creev 3 ', 70: 196, 1953 
absorption through bladder. Maluf, 69; 
396, 1953 

comparison with urea in irrigating solu¬ 
tions for transurethral prostatio 
resection. Ebert, 62 : 736, 1949 
effects on hemolysis during transurethral 
resection. Creev 3 -, 68: 324, 1952 
extraction from plasma b 3 ' lavage. Kelley 
and HiU, m, 66: 645, 1951 
solutions as irrigating fluids. Credle, 
Warren and Vest, 65: 1065, 1951 
Urecholine, bladder paraU'sis. Lee, 62 : 300, 
1949 

use in management of chronic urinary 
retention. Lee, 64: 40S, 1950 
xalue in restoring detrusor function after 
urinar 3 - retention. Muellner, Loman 
and Ale-vander, 68 : 230, 1952 
feter, abnormalities. Benjamin and Tobin, 
65: 715,1951 

uuiyloidosis. Gilbert and McDonald, 68: 
137, 1952 


anastomosis to segment of ileum attached 
to rectum. Riba, Tsai and Maddock, 
70: 426,1953 

artificial. Wa 3 Tnan, 61: 883, 1949 
avulsion at ureteropelvic junction. 
Howard and B^nman, Jr., 68: 148, 
1952 

bilharziasis. Say'egh, 67: 143, 1952 
calculi. EUik and Newton, 65: 532,1951 
appendiceal concretions simulating. 

Prather and Singiser, 69 : 714, 1953 
associated with benign neoplasm. Saxe, 
68: 819, 1952 

Coudd Ellik catheter for extraction. 

Smith and Apter, 69: 625, 1953 
e.xtraction b 3 ' looped catheter. EUik, 
61: 351, 1949 

in child. EUik and Getz, 70: 716, 
1953 

extractor. Davis, 67 : 850, 1952 
of N 3 ’lon thread. Singer, 66: 677, 1951 
giant. Burkland, 69: 366, 1953 
in stump left at nephrectomy. Liver¬ 
more, 63 : 786, 1950 

instrument for endoscopic extraction. 

Roome, 66: 575, 1951 
Johnson e.xtractor. Middleton and 
Grua, 68: 125,1952 

operative removal through urethra out- 
outside cx'stoscope. Coppridge, 
Roberts and Rosser, Jr., 63 : 630. 
1950 

passage and extraction facilitated b 3 ' 
Johnson stone extractor. Nation, 
70: 373, 1953 

removal by constant traction. Carlson, 
64: 736, 1950 

transperitoneal approach. Sears and 
Schulte, 70: 386, 1953 
transurethral manipulation, compUca- 
tions arising from. Iwano and 
Bunts, 70; 708, 1953 
treatment. McCarthy, 64 : 295, 1950 
by thoracolumbar sympathetic block. 
MacLean, Carroll and Graves, 61: 
204, 1949 

ureterolithotomy. Pate, Jr., 63: 613, 
1950. Barelare, 65: 9S0,1951. Lewis, 
68: 677, 1952. Taylor, 69: 77, 1953 
with resectoscope. Davis, Lee and 
Davis, Jr., 67:534,1952 
xanthine. Pearlman, 64 : 799, 1950 
catheter, indwelling. Livermore, 61: 753, 
1949 
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plastic, efficacy for constant drainage. 

Brown and Harrison, 66; 85, 1951 
use of suspension of caroid to maintain 
patency of. Wilson, 64: 290, 1950 
catheterization, urinary rate determina¬ 
tion by. Toth, 64:737,1950 
colic, treatment by thoracolumbar sym¬ 
pathetic block. MacLean, Carroll 
and Graves, 61: 204, 1949 
consideration of stump subsequent to 
nephrectomy, 64: 275, 1953 
cutaneous ureterostomy. Fish and Steven¬ 
son, 61: 749, 1949 

cj'st, intravesical. Orr and Glanton, 70: 
180, 1953 

peri-ureteral. Hitnan, 70: 32, 1953, 
ureterovesical. Mertz, Hendricks and 
Garrett, 61: 506, 1949 
dilatation, associated with hyperpara¬ 
thyroidism. Brendze and Proven- 
zano, 66: 989, 1951 
of distal end. Bruton, 66: 607, 1951 
diverticulum. Mayers, 61; 344, 1949. 
McGraw and Culp, 62 : 262, 1952. 
Davis and Garvey, 69:621,1953 
double. Lund, 62: 22, 1949 
ectopia. Burford, Glenn and Burford, 62: 
211, 1949. Fitzgerald, 63: 214, 1950, 
McKay and Baird, 63: 1013, 1950. 
Ale-vander, King and Fromm, 64; 
230, 1950. Hamilton and Peyton, 64: 
731, 1950. Pasquier, Jr. and Womack, 
70; 164, 1953. Cecil, 70: 835, 1953 
associated with kidney dystopia. 

Landes, 66: 115, 1951 
opening into prostatic urethra. Huff¬ 
man, 68 : 673, 1952 

opening into scrotum. Jewett and 
Harris, 69: 184, 1953 
opening into seminal vesicle. Meisel, 
68 : 579, 1952 

electromyography. Baker and Huffer, 
70: 874, 1953 

empyema of residual stump. Best and 
Ormond, 61: 904, 1949. Stepita and 
Newman, 63 : 500, 1950 
epithelium, metaplasia of, resulting in 
intestinal mucosa, and adenocar- 
cinomatous transformation. Jacob, 
Jv. and Mau, 66: 20, 1951 
extravasation of urine. Orkin, 67: 272, 
1952 

foreign body. Valenta and Ohenoweth, 
69: 492, 1953 


hydro-ureter associated with absence or 
deficiency of abdominal musculature. 
Greene, Emmett, Culp and Kennedy, 
68: 217, 1952 

surgery. Wayman, 61:883, 1949 
injury, due to transurethral resection and 
coagulation. Davis, 68: 168, 1952 
during gynecologic surgery. St. Martin, 
Trichel, Campbell and Locke, 70: 
51, 1953 

during pelvic operations. Niceley, 64: 

283, 1950. Aschner, 69:774, 1953 
war. Clarke and Leadbetter, 67; 719, 
1952. Henkel, 70: 637,1953. 
and civilian. Patton, 67:852,1952 
intussusception associated with benign 
polyp. Morleyi Shumaker, E. J. 
and Gardner, L. W., 67: 266,1952 
meatome for children. Riba and Rey¬ 
nolds, 66: 578,1951 

meatotomy electrode. Rowe, 70: 125, 
1953 

meatotomy with fine-wire electrode. 
Davis, 66: 795, 1951 

megalo-ureter. Wajunan, 61: 883, 1949. 
Ormond and Osborne, 67 : 860, 1952. 
Campbell, 68 : 584, 1952. Lazarus and 
Ricci, 69 : 222, 1953. Ormond, 70: 
171,1953 

metaplasia of epithelium, resulting in 
intestinal mucosa and adenocar- 
cinomatous transformation. Jacob, 
Jr. and Mau, 66: 20, 1951 
multiple (six), complete and functioning. 
Begg, 70: 686, 1953 

nephro-ureterectomy. McDonald, Up¬ 
church and Sturdevant, 67 : 804, 1952 
and segmental cystectomy for papillary 
carcinoma, cessation of persistent 
bladder papillomatosis following. 
Scott, 66: 235, 1951 

patient living over 25 years following 
operation for ureteral tumor. 
Crance and Knickerbocker, 64: 
300, 1950 , 

new growths. St. Martin, O’Brien and 
Mitchell, 64: 426, 1950 
adenocarcinoma. Jacob, Jr. and Mau, 

65; 20,1951 

metastatic. Mirabile and Spdlane, 70. 
187, 1953 

benign. Keen, 63: 231, 1953 
associated with calculi. Saxe, 

819, 1952 
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conservative operation. Saxe, 68: S19, 
1952 

carcinoma. Long, 61: 23, 1949. Brooks, 
61: 29, 1949. Tax-lor, 65 : 797, 1951. 
Creecy, 68 : 591, 1952. Keen 69: 
231, 1953. Senger and Furey, Jr., 
69 : 243,1953 

cessation of persistent bladder papil¬ 
lomatosis following nephro-ure- 
terectomy and segmental cystec¬ 
tomy. Scott, 65 : 235, 1951 
developing years after neplirectomy. 
Loef and Casella, 67: 159, 1952 
granuloma. Felber, 67: 152, 1952 
implantation of kidney adenocarcinoma. 

Howell, 66:561,1951 
lymphangioma. Jeppesen, 70: 410, 1953 
metastasis from cervix carcinoma, 
Spence and Hare, 62: 219, 1949. 
Arnold and Baretz, 68 : 452, 1952 
nephro-uretectomy, patient living over 
25 years later. Crance and Knicker¬ 
bocker, 64: 300, 1950 
papillary carcinoma. Bailey, Fort and 
Harlin, 62 : 44, 1949 

papillary epitheliomas. Ferris, Kaplan 
and Thompson, 62 : 44S, 1949 
papillary tumors. O’Conor, 61: 4SS, 

1949 

primary. Hamm and Lavalle, 61: 493. 
1949. Wishard, Jr., 70: 191, 1953, 
Baker and Graf, 70: 390, 1953 
tranational cell carcinoma, cultivation 
in vitro. Bunge and Stein, 64: 646, 

1950 

obstruction, associated with carcinoma 
of cervix. Spence and Hare, 62: 219, 
1949 

associated with diverticulum of colon. 

Harlin and Hamm, 68: 3S3, 1952 
due to compression by chronic retro¬ 
peritoneal inflammation. Miller, 
Lipin, Meisel and Long, 68 : 447, 
1952 

due to congenital valves. Wall and 
Wachter, 68 : 684, 1952 
due to inflammatorj- retroperitoneal 
process. Bradfield, 69 : 769, 1953 
due to uterine cancer. Beach, 68: 178, 
1952 

ureteropelvic, elliptical end-to-side con¬ 
nection technique applied to repair. 
Miller, Jr. 66: 640, 1951 


ureterovesical, surgical relief. Orr, 
63: 1043, 1950 

unexplained, cessation of kidney func¬ 
tion due to. McCahey, 63 : 976, 
1950 

operations; see also Ureter, nephro- 
ureterectomy; Ureter, ureterolithot¬ 
omy, etc. 

plastic. Ormond and Osborne, 67: S60, 
1952 

transperitoneal approach. Sears and 
Schulte, 70: 3S6,1953 
transverse abdominal incision for 
middle third. Maurer, Lich, Jr. 
and Grant, 61: 744, 1949 
poljTJ, benign. Morley, Shumaker and 
' Gardner, 67 : 266, 1952 
physiologj’ of uretero-intestinal anasto¬ 
mosis. Baker and AHller, Jr., 67: 
63S, 1952 

protrusion, ureterovesical. Mertz, Hend¬ 
ricks and Garrett. 61: 506, 1949 
pyo-ureter. Rieser, 64 : 275, 1950 
reflux. Talbot and Bunts, 61: S70, 1949. 
Gibson, 62:40,1949. Baker and ^fiUer, 
Jr., 67: 63S. 1952. Rusche and Cook, 
70: 447, 1953 

re-implantation. Fish and Stevenson, 
61: 749, 1949 

into bowel following cutaneous 
ureterostomy for disruption of 
ureterosigmoidostomy. Pearlman, 
70: 415, 1953 

into sigmoid. Howard, 61: 735, 1949 
response to changing urine flows. Morales, 
Crowder, Fishman and Maxwell, 
67: 484, 1952 

retrocaval. Shearer. 62: 152, 1949. Duff, 
63 : 496, 1950. Heslin and Mamonas, 
65: 212, 1951. Cathro, 67 : 464, 1952. 
Lebeiman, Zinsser and Milaw, 68: 
679, 1952 

segment used for replacement of common 
bile duct in dog. Rieger, Wahl and 
Hass, 69: 487, 1953 

segments of small intestine as substitute. 

McLean and Fais, 68: 190, 1952 
severence during instrumentation of 
uterus. Beneventi and Twinem, 63: 
224, 1950 

splint in repair of ureteropelvic avulsion. 
Howard and Hinman, Jr., 68: 14S, 
1952 
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splinting catheter. Senger and Zorgniotti, 
69: 372, 1953 

stricture, cause of hydronephrosis. Cov¬ 
ington, Jr. and Heeser, 63 : 438, 1950 
following uretero-intestinal anastomo¬ 
sis. Kleiman, 67; 164, 1952 
inhibitory effect of cortisone. Baker, 
Govan, Huffer and Cason, 70 : 58, 
1953 

intubated ureterotomy. Kimbrough, 
Burst, Worgan and Denslow, 64: 
74, 1950 

management by vesico-uretcral pedicle 
graft. Higgins, 70 : 376, 1953 
plastic operations. Sayegh, 67: 143, 
1952 

radiotherapy for treatment. Oppen- 
hcimer, Narins and Simon, 67: 476, 
1952 

ureteropelvic junction, pyelo-uretero- 
plasty for. Duncan and Bryan, 
66: 976, 1951 

stump, carcinoma developing in, after 
nephrectomy. Loef and Casella, 67: 
159, 1952 

transection during instrumentation of 
uterus. Benevenfi and Twinem, 63: 
224, 1950 

transplant for papillary tumors of blad¬ 
der. Higbee, 70 : 237, 1953 
transplantation in intractable vesical 
tuberculosis. Jacobs, 61: 517, 1949 
transplants to ileal segment anastomosed 
to rectum. Riba, Tsai and Maddock, 
70: 426, 1953 

ureterectasis following bladder paralysis. 

Talbot and Bunts, 61: 870, 1949 
ureterectomy for removal of residual 
stump. Best and Ormond, 61; 904, 
1949 

secondary. Stepita and Newman, 63; 
500, 1950 

ureteritis cystica, sulfadiazine, penicillin 
and aureomycin. Clarke, 68: 815, 1952 
ureteritis plastica. Vest and Barelare, 
70; 38, 1953 

ureterocele. Merricks and Herbst, 64; 643, 
1950. Orr and Glanton, 70: 180, 1953 
ureterogram, filling defects caused by 
varicose vein. Berman and Copeland, 
70: 168, 1953 

uretero-intestinal anastomosis. Wharton, 

61: 36, 1949. Nesbit, 61: 728, 1949. 
Howard, 61: 735, 1949. Melick, 62: 


454, 1949. Pool and Cook, 63; 228, 
1940. Leadbetter and Cooper, 63: 
242, 1950. Cordonnier, 63 : 276, 1950. 
Graves and Buddington, 63 : 261, 

1950. Higgins, 63 : 852, 1950. Watten- 
berg and Beare, 64 : 304, 1950. Hin- 
man, Jr. and Hinman, 64 : 457, 1950. 
Harvard and Thompson, 66: 223, 

1951. Boyce, 66: 241, 1951. Rusche, 
65: 550, 1951. Thomas, Malcolm and 
Bischoff, 66 : 553, 1951. Whisenand 
and Moore, 66 : 564, 1951. Crane, 
Bennetts, Gummess and Crane, 66: 
571, 1951. Leadbetter, 66: 818, 1951. 
Fort and Harlin, 66: 1006, 1951. 
Riba, 67: 284, 1952. Woodruff, Cooper 
and Leadbetter, 67: 873, 1952. Wey- 
rauch and Young, 67: 880, 1952. 
Creevy, 70: 196, 1953. Riba, Tsai 
and Maddock, 70: 426,1953. 

anal incontinence following. Frazier 
and Hurwitz, 67:179,1952 
and cystoprostatovesiculectomy in one 
stage. Rabaddn Marina, 68 : 831, 
1952 

electrolyte imbalance following, see also 
Blood chemistry changes. Electro¬ 
lyte imbalance 

Doroshow, 65: 831, 1951. Odel, Ferris 
and Priestley, 66: 1013, 1951. 
Korenberg, 66: 686, 1951. Rusche 
and Cook, 70; 447,1953 
evaluation of mucosa-to-mucosa 
method. Cordonnier and Lage, 66: 
565, 1951 

exstrophy associated with adenocarci¬ 
noma Goyanna, Emmett and Mc¬ 
Donald, 66; 391, 1951 
hydronephrosis following, operation 
for. Henderson, 67: 479, 1952 
leakage and reflux prevented by free 
peritoneal graft. Hinman, Jr., 

70: 419, 1953 

open submucosal anastomosis. Hinman, 
Jr., 64: 567, 1950 

operations for stenosis following. Hen¬ 
derson, 67 : 479, 1952 
physiology. Baker and Miller, r., 

67: 638, 1952. Baker, Govan, Huffer 
and Cason, 70: 58, 1953 
of hyperchloremic acidosis. Mitchell 
and Valk, 69:82,1953. Rosenberg, 

70; 569, 1953 

regression of cancer of bladder o ow 
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ing. Goldberg, 63: 116, 1950. Fort, 
Harlin and Atkinson, 66 : 688, 1951 
re-implantation of ureters following. 

Pearlman, 70: 415, 1953 
results. Sayegh, 67: 143, 1952 
role of ammonia re-absorption in acid 
base imbalance following. Boyce 
and Vest, 67: 169, 1952 
sequelae. Kretschmer, 63: 863, 1950 
status of surgical procedures. Bohne, 
70: 581, 1953 

strangulated internal hernia as com¬ 
plication. Sweetser, 66 : 571, 1951 
stricture following. Kleiman, 67: 164, 
1952 

upper urinary tract following. Dean, 
63: 858, 1950 

use of venous autografts in. Rosenberg 
and Dahlen, 70: 434, 1953 
ureterolithotomy. Pate, Jr., 63: 613, 
1950. Barelare, 65: 980, 1951. Lewis, 
68 : 677, 1952. Taylor, 69: 77, 1953 
vaginal, intrarenal gas following. Win¬ 
stead, 68 : 423, 1952 

with reseotoscope. Davis, Lee and 
Davis, Jr., 67: 534, 1952 
ureteropelvio avulsion, use of splint. 
Howard and Hinman, Jr., 68: 148, 
1952 

ureteropelvio obstruction, see also Ureter, 
stricture 

ureteropelvio obstruction. Pautler, Jr. 
and Garvey, 70 : 840, 1953. Burns, 
Drew and Dean, 70 : 846, 1953. 
diagnosis by excretory urography. 
McLaughlin and Bowler, 67: 1012, 
1952 

elliptical end-to-side connection tech¬ 
nique applied to repair. Miller, 
Jr. 66: 340, 1951 

intubated ureterotomy for. Davis, 
66: 77, 1951 

use of polyethylene tubing in opera¬ 
tions. Schlumberger and Riparetti, 
68: 158, 1952 

utilization of Gerota’s fascia in pyelo- 
ureteroplasty. Duncan and Bryan, 
65: 976, 1951 

ureteroperitoneal anastomosis. Ferguson, 
62: 30, 1949 

ureteroplasty. Higgins, 70 : 373, 1953 
ureterostomy. McCrea, 69: 217, 1953 
cutaneous. Pool and Cook, 63: 228,1950 
-m-situ. Vose and Dixey, 69 : 603, 1953 


vesico-ureteral reflux treated by. Tal¬ 
bot, Pauli and Read, 70: 216, 1953 
ureterosubarachnoid anastomosis for 
communicating hydrocephalus. Dees, 
65: 994, 1951 

ureterotomy, intubated. Kimbrough, 
Furst, Worgan and Denslow, 64: 
74, 1950. Davis, 66: 77, 1951. 
technique for replacing catheter 
splint. Rinker, 70: 121, 1953 
uretero-ureterostomy necessitated by 
kidney injury. Davis and Lee, 63: 
1053, 1950 

ureterovenocystostomy. Rosenberg and 
Dahlen, 70: 434, 1953 
use of fresh autogenous vein grafts in dog 
surgery. Rosenberg and Dahlen, 70: 
434, 1953 

valve, congenital. Wall and Wachter, 
68 : 684, 1952 

Urethra, absence, congenital. Taylor and 
Berry, 70; 203, 1953 

anatomy of external sphincter in relation 
to prostatic surgery. Rolnick and 
Arnheim, 61; 591, 1949 
anesthesia, local. Hayward, Orr and 
LaGuette, 70: 624, 1953 
anesthetic, intracaine lubricant. Corbus, 
62: 89, 1949 

local. Dees and Ambrose, Jr., 66: 346, 
1951 

artificial. DeNicola, 63: 168, 1950. Her¬ 
ricks, Gilchrist, Hamlin and Rieger, 
66: 581, 1951 

bacterial content, determination by new 
method. Hehnholz, 64: 158, 1950 
bullet in. Simon, 61; 785, 1949 
calculus. Mitchell and Ortved, 68: 652, 
1952 

in diverticulum. Kirby and Reynolds, 
62: 498, 1949 

clinico-pathological study in women. 

Powell and Powell, 61: 557, 1949 
condylomata acuminata. Morrow, Jr., 
McDonald and Emmett, 68: 909, 
1952 

cultures, apparatus for obtaining. Helm- 
holz, 64: 158, 1950 

cystographic demonstration of lesions. 

Siceluff, 66: 593, 1951 
cysto-urethrograms before prostatec¬ 
tomy. Boone, 67; 358, 1952 
role in diagnosis of bladder paralysis. 
Ney and Duff, 63: 640, 1950 
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dilatation by bougies, retroperitoneal 
crepitant cellulitis following. Turner, 
Orr and Hayward, 61: 432, 1949 
diverticula. Cook and Pool, 62: 495, 
1949. Kirby, Jr. and Reynolds, 62: 
498, 1949. Wharton and Kearns, 63; 
1063, 1949. Moore, 68 : 611, 1952. 
Khoury, 69: 291, 1953 
associated with carcinoma. AVishard, 
Jr. and Nourse, 68; 320, 1952 
in paraplegics. Pate and Bunts, 66: 
lOS, 1951 

double. DeNicola and McCartney, 61: 
1065, 1949. Slotkin and Mercer, 70: 
743, 1953. Arnold and Kaylor, 70: 
746, 1953 

producing urinary tract obstruction. 
Purcell, 62:748, 1949 

fistula, congenital. Tseng, 66: 590, 1951 
penoscrotal, associated with bladder 
paralysis. Comarr and Bors, 66; 
355,1951 

recto-urethral. Klcinsasser, Smith and 
Griffin, 61; 443, 1949. Vose, 61: 790, 
1949. Jacobs, 62: 196, 1949 
foreign body. Simon 61: 785, 1949. Beilin, 
70 : 648, 1953 

hypospadias. Dodson, 61: 116, 1949. 
Havens and Black, 61: 1033, 1949, 
Culp, 66 : 264, 1951. Mays, 66 : 279, 
1951. Davis, 66; 595, 1951. Stirling 
and Suraci, 66: 1119, 1951. Burns and 
Beckman, Jr., 67: 1000, 1952. Cecil, 
67: 1006,1952. Muschat, 69; 556,1953 
chordee correction. Ferguson, 61; 1052, 
1949 

Denis Browne operation for. Burns, 64; 
382, 1950 

experimental production of epithelial 
lined tubes on abdomen of rat and 
dog. Nesbit, Butler and Whitaker, 
64: 387, 1950 

grafting of male urethra taken from 
fresh cadaver. Bourque, 67; 698, 
1952 

repair of penile fistulas following. Vest, 
64 : 747, 1950 

infection, foci of trichomonas skeneitis. 
Riba, 62; SOS, 1949 

injury, gunshot wound. Jacobs, 62: 196, 
1949 

war. Clarke and Leadbetter, 67: 719, 
1952. Henkel, 70: 637, 1953 
mineral oil instillation, fat embolism. 
Mitchell and Ortved, 68: 652, 1952 


new growths, carcinoma. Galley and Best, 
62: 507, 1949. Brack and Farber, 64: 
710, 1950. McCrea and Furlong, Jr. 
67; 216, 1952. Hahn, 67 : 319, 1952, 
Scott and Barelare, 68 : 311, 1952. 
Wishard, Jr. and 'Nourse, 68: 320, 
1952 

of Cowper’s gland. Griesau and Lipp- 
hard, 65: 460, 1951 

radical operation. Uhle and Holfel- 
ner, 68 : 302, 1952 

multiple papillary tumors secondary to 
renal pelvic tumors. Potampa, 70; 
512, 1953 

recurrence of bladder tumor. Kiefer, 
69; 652, 1953 

use of tetrazoHum chloride. Bunge, 
66: 722, 1951 

phlegmon, peri-urethral. Riekert, 61: 
424, 1949. Baker, Wilkey and Barson, 
61: 943, 1949. Conger, 64: 149, 1950. 
prolapse. Serra D6ria, 68: 617, 1952 
radical operation for carcinoma. Uhle 
and Holfelner, 68; 302, 1952 
reconstruction with free full-thickness 
skin graft from prepuce. Preman and 
Greenfield, 69:677, 1953 
rupture. Beacham, 61; 271, 1949. Jacobs, 
62; 196, 1949. Mulholland and Ma¬ 
donna, 68 : 489, 1952 

separation from bladder due to pelvis 
fracture. Constantian and Felton, 


68: 823, 1952 

splint, urethral-ureteral. Wilets, 70; 805, 
1953 

stricture. DeNicola, 63: 168, 1950. Bran- 
nan, 66 : 242, 1951. Dourmashkin, 68: 


496, 1952. 

detector for use in female. Thackston 
and Price, 62 : 900, 1949 
excision with resectoscope. Angle and 
Pfeifer, 67: 695, 1952 
painless dilatation following transure¬ 
thral prostatic resection. Landes, 
70: 626, 1953 

resection. Maurer, Lich, Jr. and Bur- 


don, 66; 895, 1951 

ireter ectopia opening into. McKay an 
Baird, 63: 1013, 1950 . . ■ 

irethritis, arthritis, conjunctivitis (Kei- 
ter’s syndrome), dihydrostreptomy¬ 
cin. Hepburn, 64:413,1950 
foUicularis. Kretschmer, 68 : 252, 193/ 
nitrofurazone in treatment o . oung 
blood, 70: 926, 1953 
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nonspecific, terramycin. Ferguson and 
MiUer, 67: 762, 1952 
pelvic mj-algia complicating. Powell, 
62: 2^, 1949 

value of detergents in therapy of. 
LaRue, 61: 646, 1949 

urethrocystographj’, circulatory collapse 
following combined use of Rayopake 
and air. Forbes and Cordonnier, 70: 
975, 1953 

value in appraisal of end results of 
prostatic surgery. Brodny and 
Robins, 67: 962, 1952 
urethrography. Femicola, 66: 132, 1951. 
Comarr and Dodenhoff, 70: 9S0, 
1953 

urethro-trigonitis treated by nitrofura- 
zone. Sweetser, Jr. and Harrison, 
Jr., 65: 6S4, 1951 

valves, associated with median bar. 
Wolgin, Rosenberg and Muschat, 68: 
506, 1952 

congenital. Tseng, 65:590,1951. Laugh- 
lin, Derian and Boyd, 68 : 289, 1952 
vesico-urethropexj- for incontinence. Tay¬ 
lor and Berry', 70 : 203, 1953 
Hrioh, R. W., see R. 0. Beadles, Jr., jt. 
auth. 

Urinal, disposable, for males. .4berhart, 
61: 470,1949 

for incontinence. Pauli, 69: 462, 1953 
Urinary pH, influence of alteration in pre¬ 
vention and dissolution of urinary 
tract calculi. Vermeulen, Ragins, Grove 
and Goetz, 66: 1, 1951 
sphincter, congenital absence. Taylor and 
Berry, 70: 203, 1953 

tract, allergic reactions in women. Kindall 
and Kickels, 61: 222, 1949 
allergj-. Eisenstaedt, 65: 154, 1951 
anomalies, see also various organs and 
regions 

anomalies in children. Lattimer and 
Hubbard, 66: 2S9, 1951 
calculi. Muellner and Sears, 67 : 832, 
1952. Higgins, 70: S57, 1953. 
among Xegroes of .Airica. Homer and 
Homer, 68 : 929, 1952 
associated with nephrocalcinosis. 

Engel, 68: 105, 1952 
deterrmnations of uric acid content of 
blood. .Armstrong and Greene, 
70: 515, 1953 

development upon foreign bodies 
surgically introduced into blad¬ 


ders of rats. Vermeulen, Grove, 
Goetz, Ragiirs and Correll, 64: 
541, 1950 

disintegration by ultrasonic vibra¬ 
tions. Mulvaney, 70: 704, 1953 
dissolution. Abeshouse and Rajmond, 
65: 316, 1951. Suby, 68 : 96, 1952. 
Gehres and Raymond, 65 : 474, 
1951 

experiments with ethylene diamine 
tetra-acetic acid with and 
without a “wetting” agent. 
Suby, Albright, Wayne and 
Dempsej", 66 : 527, 1951 
failure of hyaluronidase to inhibit 
growth on foreign bodies in rat. 
Helsby, A'ermeulen and Goetz, 
69 : 354, 1953 

in recumbent patients. Kimbrough 
and Denslow, 61: 837, 1949 
in vagina. Youngblood, 69 : 433, 1953 
influence of urine volume upon calculi 
experimentally produced upon 
foreign bodies. Grove, Ver¬ 
meulen, Goetz and Ragins, 64: 
549, 1950 

method for estimating inorganic 
phosphate during aluminum gel 
therapy. Tausskj- and Shorr, 
69:454, 1953 

prevention and dissolution by altera¬ 
tion of urinary pH. Vermeulen, 
Ragins, Grove and Goetz, 66: 
1, 1951 

prevention and dissolution by in¬ 
fection with Salmonella enteriti- 
dis. Vermeulen, Helsb}- and 
Goetz, 68:790,1952 
prevention by aluminum gel. Bar¬ 
rett, 66: 315, 1951 

prevention of magnesium ammonium 
phosphate calculi by reducing 
magnesium intake or by feeding 
aluminum gel. A'ermeulen, Goetz, 
Ragins and Grove, 66: 6, 1951 
quantitative determination of urease 
present in sediment of fresh urine. 
Smith and McIntosh, 63 : 923, 
1950 

relationship of alkaline phosphatase 
in kidney. Cordonnier and ^liller, 
66: 12, l'951 

relationships between pathogenesis, 
structure and composition. Prien, 
61: 821, 1949 
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role of gout. Kittredge and Downs, 
67 : 841, 1952 

role of protective urinary colloids 
in prevention. Butt, 67 : 450,1952 
role of urinary calcium. Flocks, 64: 
633, 1950 

transurethral manipulation of, Iwano 
and Bunts, 70: 708, 1953 
value of detergents in therapy of. 

LaRue, 61: 646, 1949 
xanthine. Pcarlman, 64 : 799, 1950 
disease, gastro-intestinal manifesta¬ 
tions. ICatz, 69: 726, 1953 
resulting from inflammatory lesions 
of intestine. Harlin and Hamm, 
68; 383, 1952 

with symptoms simulating herniated 
nucleus pulposus. Malament and 
Bunts, 69: 46, 1953 

draiaage tubes, protective sheath for. 

Weinberg, 68: 861, 1952 
drug hypersensitivity. Eisenstaedt, 
65: 1^, 1951 

electro-urogram. Kneucker, 69: 458, 
1953 

infection, antibiotics for, Hcrrold, 
66; 612, 1951 

associated with diabetes mellitus. 

Welch and Prather, 61: 712, 1949 
aureomycin. Carroll, Allen and 
Flynn, 62; 574, 1949. Metzger, 
Wright, DeLuca, Ford and Kat- 
ske, 67: 374, 1952 

aureomycin and Chloromycetin. Her- 
rold and Boand, 64: 618, 1950 
bilharziasis, late complications. 

Sayegh, 63; 353, 1950 
brucellosis. Greene, Weed and Albers, 
67: 765, 1952 

Chloromycetin. Chittenden, Sharp, 
Yonder Heide, Bratton, Glazko 
and Stimpert, 62: 771, 1949 
drug-resistant bacteria. Kimmelman, 
Zinsser and Klein, 66; 668, 1951 
due to nervous system lesions. Fergu¬ 
son, 64; 578, 1950 

due to Penicillium citrinum. Gilliam 
and Vest, 66 : 484, 1951 
experiences with in vitro sensitivity 
tests in choice of antibiotics. 
HajTvard, Glanton and Orr, 
66: 127, 1951 

following prostatectomy. Marshall, 
Jr., 67: 713, 1952 


furadantin in, Norfleet, Jr., Beamer 
and Carpenter, 70; 113,1953 
gantrisin. Lazarus and Schwarz, 
61: 649, 1949, Thompson, 62: 892, 

1949. Stewart and Lash, 64: 801, 

1950. 

in children. Lattimer and Hubbard, 
66:289, 1951 

increased pathogenicity of B. lactis 
aerogenes in. Wilhelm and Orkin, 
61:131,1949 

mandelamine. Scudi and Duca, 61: 
459, 1949 

Manson’s schistosomiasis. Sanjurjo 
and Koppisch, 66 : 298, 1951 
penicillin. Herrold, 66: 612, 1951 
pleuropneumonia-like organisms, sus¬ 
ceptibility of in vitro action of 
aureomycin, chloramphenicol, di- 
hj'drostreptomycin, streptomy¬ 
cin and sodium penicillin G. 
Leberman, Smith and Morton, 
64; 167, 1950 

polymy.xin. Neter, Kunz and Morgan, 
67: 773, 1952 

polymyxin for Gram negative, Pu¬ 
laski and Rosenberg, 62 : 664, 
1949 

quantitative determination of urease 
ill sediment of fresh urine. Smith 
and McIntosh, 63 : 923, 1950 
subsequent to bladder paralysis. 

Talbot and Lyons, 63 : 667, 1950 
Bulfadiazine-sulfacetimide mixture. 
Seneca, Henderson and Harvey, 
61; 1105, 1949 

terramycin. Nesbit, Adcock, Baum 
and Owen, 6B: 336, 1951. Neter, 
Kunz and Morgan, 67: /73, 1952. 
Trafton and Lind, 69 : 315, 1953 
trichomonas infestation in male. 
Glen, Jr. and Bailey. 66 : 294, 
1951 

instrumentation, surfacaine as anesthe¬ 
tic lubricant, 61; 468, 1949 
injury, war. Clarke and Leadbetter, 
67: 719, 1952 

lymphoblastomatous involvement. Shi¬ 
vers and Axilrod, 65: 380, 1951 
malacoplakia. Bennett: 70 : 84, 1953 
multicentric origin of papillary tumors. 
Kaplan, McDonald and Thompson, 

66: 792, 1951 
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new growths, cancer, use of tetrazolium 
chloride. Bunge, 66: 7^, 1951 
carcinoma in situ (Bowen’s disease). 
Melicow and HoUowell, 68 : 763, 

1952 

cTto-dynamic properties of. Bunge 
and Stein, 64: 646, 1950 
lymphoblastoma. Watson, Sauer and 
Sadugor, 61: 626, 1949 
multiple, St. Martin, O’Brien and 
MitcheU, 64: 426, 1950. Potampa, 
70: 512, 1953 

neuroblastoma. Harrison, Warres and 
Fust, 63: 59S, 1950 

surreal treatment. Dean, 70 : 246, 

1953 

operations, bacterial endocarditis fol¬ 
lowing. Traut and ^Gller, 62 : 59S, 
1949 

Chemey inciaon. Culp and DeWeerd, 
69 : 445, 1953 

physiology of transitional epithelium. 

Alvarez-Ierena, 67: 939, 1952 
secondary tumors. Klinger, 65: 144, 
1951 

tuberculosis, see also Kidney, tubercu¬ 
losis, etc. 

Van Cappellen, 66 : 619, 1951. Green- 
berger and Greenberger, 67 : 222, 
1952 

chemotherapy in. Slotkin and Spen¬ 
cer, 61: 65S, 1949 

clinical diagnosis compared with 
autopsy findings. Medlar, Spain 
and Holliday, 61: 107S, 1949 
in children. Bell, 61: 671, 1949 
medical treatment. Schattyn, 62: 
257, 1949 

significance of sedimentation rate. 

Hyman and Bums, 64: Sll, 1950 
streptomycin. Herman, 61: 122, 1949. 
.4.bemethy and Edelbrock, 61; 
410, 1949. Huffines, 62: S62, 1949. 
Lattimer, Amberson and Braham, 
62:875,1949. Nesbit and Thirlbj', 
68: 394, 1952 

PAS and isoniazid. Lattimer, Ler- 
man, Lerman and Spivack, 
69: 745, 1953 

upper, following uretero-intestinal 
anastomosis for bladder tumors. 
Dean, 63: S5S, 1950 
hydrodynamics after uretero-intesti¬ 


nal anastomosis. Whisenand and 
Moore, 65 : 564, 1951 
reduplication. Laughlin, Derian and 
Boyd, 68: 2S9, 1952 

urography of upper part prior to and 
after cutaneous ureterostomy and 
ureterosigmoidostomy. Pool and 
Cook, 63; 22S, 1950 

Urination, physiology. Muellner, 65: S05, 
1951 

Urine, absorption from large bowel of dog. 
Boyce, 65: 241, 1951 

antidiuresis, intrarenal pressure during. 
Swann, Prine, King and Lowry, 
69:571,1953 

anuria, see Urine, suppression 
bacteriological study in cases of vesical 
paralysis. Owen and Finch, 61: 25S, 
1949 

efi^ect of oral choline in reducing cystine 
excretion, Zinsser, 63 : 929, 1950 
chlorides, absorption after luetero-in- 
testinal anastomosis. Creevy, 70; 
196, 1953 

gonadotrophin excretion titer, correlation 
with ejaculation time. Masters, 
Magallon and Grody, 67: 1023, 1952 
diabetes insipidus. Weller, Elliott and 
Rodriguez Gusman, 64: 716, 1950 
diabetes mellitus. Emmett, Daut and 
Sprague, 61: 244, 1949. Brink and 
Peters, 64; 529, 1950 
associated with pneumonephrosis. 
Welch and Prather, 61: 712, 1949 
diuresis, alteration of kidney blood flow 
by Arcadi and Farman, 62 : 756, 1949 
intrarenal pressure during. Swann, 
Prine, King and Lowrj-, 69: 571, 
1953 

enuresis. Flagg, 61: 1048, 1949. ZufaU, 
70: S94, 1953 

extravasation. Baker, Wilkey and Barson, 
61: 943, 1949. Jacobs and Beriy, 61: 
956, 1949. Presman and Greenfield, 
69 : 677, 1953 

following transurethral resection. Wev- 
rauch, Peterfy and Goebel, 65: 615, 
1951 

from ureter. Orldn, 67 : 272, 1952 
in mpture of urethra. Smith, 62 : 535, 
1949 

peri-urethral phlegmon. Riekert, 61: 
424, 1949 
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flow, changing, response ot ureter and 
pelvis to. Morales, Crowder, Fishman 
and Maxwell, 67 : 484, 1952 
hematuria, associated with papilloma of 
kidney pelvis. Jacobs and Brown, 
66: 185, 1951 

associated with sickle cell disease. 
Harrison and Harrison, Jr., 68: 
943, 1952 

due to dicumarol therapy. Gilmer and 
Hewit, 65: 1143, 1951 
due to focal pyelonephritis. Harlin, 
Foster and Armstrong, 64; 445, 
1950 

due to hemangioma of renal papilla. 

Williams, 62: 436, 1949 
due to hereditary hemorrhagic telangi¬ 
ectasia. Campbell, 62: 80, 1949 
due to varicosities of renal pelvis. 

Maslow and Aron, 61: 719,1949 
of kidney origin. McKay, Baird and 
Lynch, 61: 1, 1949. Sanjurjo and 
Koppisch, 66: 298, 1951 
negative urographic findings. Taylor, 
63: 997, 1950 

relation to chronic hemorrhagic papil¬ 
litis. Nation, Butt, Massey and 
Gallup, 68: 74,1952 

hemoglobinuria complicating transure¬ 
thral prostatic resection. Woodruff 
and Firminger, 62: 168, 1949 
positive Coombs’ test in. Fisher, 64: 
816,1950 

hjTpercalcuria. Findley, 66: 937, 1951 
incontinence associated with epispadias. 
Campbell, 67 : 988, 1952 
clamp, Campbell 64: 821, 1950 
condom-coupled urinal for. Pauli, 69; 
462,1953 

due to congenital absence of urinary 
sphincter. Taylor and Berry, 70: 
203, 1953 

due to epispadias. Dees, 62: 513, 1949 
following prostatectomy, nonoperative 
treatment. Vergds-Flaqu^, 61: 96, 
1949 

following prostatic surgery. Kolnick 
and Arnheim, 61: 591, 1949 
following transurethral resection, op¬ 
eration for cure. Strong and Van 
Buskirk, 66: 234, 1951 
operation for. Vergds-Flaqud and Lows- 
ley, 66: 427,1951. Cooney and Hor¬ 
ton, 66: 586, 1951 


postoperative. Davis, 66: 93, 1951 
prevention following radical retro¬ 
pubic prostatectomy. Hock, 66: 
753,1951 

stress, see Bladder, stress incontinence 
march hemoglobinuria, 66: 655, 1951 
micturition, physiology, Muellner, Loman 
and Alexander, 68 : 230, 1952 
oliguria. Farman, Lemon and Briskin, 
66: 177, 1951 

following transurethral prostatic re¬ 
section. Garske, Phares and Sweet- 
aer, 62: 322, 1949. Goodwin, Cason 
and Scott, 66: 1075, 1951 
permeability of Colies’ fascia for. Smith, 
62: 635, 1949 

pyuria, abacterial. Aberhart, 63:903,1950 
response to aureomycin. Hankey and 
Stept, 63: 912, 1950 

rate determination by ureteral catheteri¬ 
zation in conscious unoperated dogs. 
Toth, 64: 737, 1950 

residual, factor in interpretation of cysto- 
metrograms. Veenema, Carpenter and 
Root, 68 : 237, 1952 

retention, acute, bladder pressure-disten¬ 
tion curves. Lawson and Tomlinson, 
66; 678, 1951 

associated with multiple sclerosis. 
Muellner, Loman and Alexander, 
68: 230, 1952 

due to banthine. Waller, 68 : 773, 1952 
due to traumatic aseptic pericystitis. 

Campbell, 61: 550, 1949 
in bladder paralysis relieved by trans¬ 
urethral resection. Baker, Carney 
and DeRosa, 63; 309, 1950 
in bladder paralysis, transurethral 
resection for. Semans, 62: 820, 1949 
in female treated by transurethral re¬ 
section. Emmett, Hutchins and 
McDonald, 63: 1031, 1950 
in pregnancy. Burden, Maurer and 
Lich, Jr., 65: 578, 1951 
postoperative, furmethide iodide in 
Laughlin and Veber, 63 : 918, 1950 
urecholine for. Lee, 64: 408, 1950 
sediment, cytology. Bunge, 67; 740, 1952 
staining of sediment on permanent slide. 

Arcadi, 61; 814,1949 
sterile, production of epididymitis by. 

Graves and Engel, 64:601,1950 
stress incontinence, see Bladder, stress 
incontinence 
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suppression. Loiter, Kroop, Fishman and 
Hjman, 61: 163, 1949. Ormond and 
Best, 61: 60S, 1949. Mack and Rod- 
bard, 62 : 446, 1949. Tracy, 64 : 63, 
1950. Malut, 64 : 268, 1950. Lovrsly 
and Kirwin, 66; 163, 1951. Farman, 
Lemon and Briskin, 66: 177, 1951. 
Baker, 66: 197, 1951. Riddell, 66; 
513, 1951. Findley, 65: 937, 1951. 
Grabstald, 66; 19, 1951. Vest and 
Kelley, 69 : 55, 1953. Harrison, 69:67, 
1953. Hollander, Sterling and Doane, 
69 : 753, 1953. Harrison, 70 : 559, 1953 
associated -with ovarian cyst. Cherry, 
67: 126, 1952 

caused by subcapsular kidney hemor¬ 
rhage. Aschner and Klinger, 65: 
777, 1951 

cure by intravenous procaine. Friis, 
61: 184, 1949 

death due to, in bladder paralysis. 

Barber and Cross, Jr., 67; 494,1952 
due to replacement of kidney paren- 
chjTna by tumor. Wallach, Soharf- 
man and Angrist, 67 : 623, 1952 
following transurethral prostatic re¬ 
section. Wear, 62 : 470, 1949. Good¬ 
en, Cason and Scott, 65: 1075, 
1951 

histopathological study of renal tubular 
reaction following intravenous in¬ 
fusion of homologous hemoglobin 
solutions in dogs. Finkle, 70: 665, 
1953 

human serum albumin for. Cole, 68: 
638, 1952 

potentiality of peritoneum as dialyzing 
membrane. Kellej' and Vest, 68; 
539, 1952 

produced by nor-epinephrine and 
epinephrine in rabbit. Moses, 68: 
558, 1952 

pyrogens in treatment of. Scheinman, 
61: 1003, 1949 

role of potassium with treatment by 
intestinal lavage. Kellej' and Hill, 
III, 66; 645, 1951 

sodium and potassium e.xcretion. Lyon 
and Smith, 67: 817, 1952 
sulfonamide induced, associated with 
congenital solitary kidney in child. 
Malisoff, 61: 725, 1949 
use and abuse of fluids. Wood and 
Eden, 68: 2S, 1952 


volume, influence upon calculi experi¬ 
mentally produced upon foreign 
bodies. Grove, Vermeulen, Goetz and 
Ragins, 64 : 549, 1950 

Urogenital tract, anomalies in children. 
Lattimer and Hubbard, 66: 289, 1951 
infections, filariasis. Murray, 61: 967,1949 
furadantin in. Norfleet, Jr., Beamer 
and Carpenter, 70: 113, 1953 
injuries. Schinagel and Sewell, 70: 789, 
1953 

war. Clarke and Leadbetter, 67: 719, 
1952 

new growths, cancer, use of tetrazolium 
chloride. Bunge, 66: 722, 1951 
lymphoblastoma. Watson, Sauer and 
Sadugor, 61: 626, 1949 
surgical treatment. Dean, 70 : 246, 1953 
operations, Cherney incision. Culp and 
DeWeerd, 69: 445, 1953 
pain followdng; application of physico- 
chemistry of pathological lesions. 
Ravich and Ra\dch, 62: 629, 1949 
secondary tumors. Klinger, 66: 144, 1951 
tuberculosis. Bell, 61: 671, 1949 
tuberculosis, analysis of 209 surgical 
cases. Greenberger and Greenberger, 
67: 222, 1952 

clinical diagnosis compared with au¬ 
topsy findings. Medlar, Spain and 
Holliday, 61: 1078, 1949 
streptomycin. Herman, 61: 122, 1949. 
Abemethy and Edelbrock, 61: 
410, 1949. HuflSnes and Weber, 62: 
862, 1949. Lattimer, Amberson and 
Braham, 62: 875, 1949 

Urography, see also Angiography, Aorto¬ 
graphy, Arteriograph 3 ', Electromyo- 
graphj’. Electro-urogram, Perirenal 
Air Insufflation, Phlebographj', Pneu- 
mographj', Presacral O.X 5 ’gen Injection, 
Venographj', etc. 

adrenal tumors. Cahill, 67 : 779, 1952 
appendiceal concretions simulating ure¬ 
teral calculi. Prather and Singiser, 
69: 714, 1953 

bladder, cystography. Perez Castro, 64: 
484, 1950 

combined with cystometrj- in paralj’- 
sis. Bors and Comarr, 68 : 691, 
1952 

deformity, evidence of posterolateral 
spinal cord disease. Lich, Jr. and 
Maurer, 66: 213, 1951 
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delayed. Stewart, 70; 588, 1953. 

Bunge, 70: 729, 1953 
to evaluate size of neoplasms. Brun- 
kow, 70: 234, 1953 

dorsal. Boyce, Harris and Vest, 70; 
969, 1953 

cysto-urethrography before prostatec¬ 
tomy. Boone, 67; 358, 1952 
cysto-urethrography, role in diagnosis 
of bladder parslyais. Noy and 
Duff, 63: 040, 1950 

lesions demonstrated b 3 ’- cj'stograph}'. 
Siceluff, 66 : 593, 1951 
bone changes. Fitzgerald and Thomas, 
Jr., 67 : 547, 1952 

casette for e.vamination of operatively 
exposed kidnej’s, 61: 1032, 1949 
e.xcretory, Coca-Cola as aid. Berg and 
Allen, 67: 393, 1952 

intestinal gas during. Tremaine, O’¬ 
Conor and Maddock, 65: 1129, 

1951 

kidney, diagnosis of uroteropelvic ob¬ 
struction. McLaughlin and Bowler, 
67: 1012,1952 

hematuria of renal origin, negative 
films. Taj'lor, 63: 997, 1950 
pediatric. Matthei, 64: 417, 1950 
rationale of sodium bicarbonate in. 
Burden, Lich, Jr., and Maurer, 63: 
745, 1950 

severe reaction due to neo-iopax. 
Pearlmaa and Newland, 68: 407, 

1952 

upper urinarj’- tract prior to and after 
cutaneous ureterostomy and ure- 
terosigmoidostomy. Pool and Cook, 
63: 228, 1950 

Urokon. Barry and Rose, 69 : 849, 1953. 
Nesbit and Nesbitt, 70: 332, 1953 
evaluation. Richardson and Rose, 
63: 1113, 1950 

new medium. Nesbit and Lapides, 63: 
1109, 1950 

use of antihistamine drug prophylaxis 
against diodrast reactions. GetzoEf, 
66: 1139, 1951 

value in kidney injury. Sargent and 
Marquardt, 63: 1, 1950 
genital tract visualization in pseudo- 
hermaphrodism. McCaffery, 64: 791, 
1950 

injector for aortography and intravenous 
angiography. Hinman, Jr. 70: 119, 
1953 


kidney, diagnosis of perinephric abscess. 
Parke, 64: 555, 1950 
during nephro- and pyelolithotomy. 
Prentiss and Mullenix, 66: 495, 
1951 


hypernephroma. Hempstead, Dockerty, 
Priestley and Logan, 70: 152, 1953 
pyelography combined with simul¬ 
taneous retroperitoneal pneumog¬ 
raphy. Duff, Kenyon and Hyman, 
70 : 963, 1953 

tuberculosis and tumors, differential 
diagnosis. Olsson, 62; 118, 1949 
mat for examining table that is non¬ 
opaque and water-repellent. Swick, 
66: 924, 1951 

neo-iopax, vasomotor response to intra¬ 
venous injection. Daut and Dunn, 
61: 1094, 1949 

prostate, diagnosis. Edling, 67: 197, 1952 
radiation hazard. Nangle and Peirson, 
70; 338, 1953 

reproduction of films on 35 mm. film. 

Powell, 67: 397, 1952 
retrograde, extravasation of contrast 
medium, sclerosing lipogranuloma 
and peri-ureteral fibrosis following. 
Landes and Hooker, 68: 403,1952 
intestinal gas during. Tremaine, O'¬ 
Conor and Maddock, 66; 1129, 1951 
kidney, adenoma growth. Shelley, 69: 
480, 1953 

hematuria o[ renal origin, negative 
films. Taylor, 63 : 997, 1950 
kidney, injury. Orkin, 63; 9, 1950 
instrumental injury. Druckmann and 
Schorr, 61:1028,1949 
shadow distortion due to abscess. 
Yates, 69: 309, 1953 
pyelogram, unusual, in carcinoma of 
kidney. Fisher, Jr., Crilly and 
Mays, 63 : 97, 1950 

retroperitoneal tumors diagnosed y 
means of. Chute, Leard and Osgood, 


70: 520, 1953 

table for. Foley, 64: 622, 1950 

Umbrathor, medium for cystography. 


Brunkow, 70: 234,1953 

(ter, electromyography. Baker an 

Buffer, 70: 874, 1953 
ireterogram, filling defects due to 


meland, 70: 168, 1953 

lesions demonstrated by ^e- 

graphy. Siceluff, 66; 593, 195 
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urethrocj’stography, circulatory col¬ 
lapse following combined use of 
rayopake and air. Forbes and 
Cordonnier, 70: 975, 1953 
value in appraisal of end results of 
prostatic surgery. Brodny and 
Robins, 67: 962, 1952 
urethrography. Fernicola, 66: 132, 

1951. Comarr and Dodenhoff, 70: 
9S0, 1953 

embolism follovring, Gaudin, 62: 
375. 1949 

urinaiy tract calculi. Higgins, 70 : 857, 
1953 

Urokon sodium, medium for aortography, 
arteriographj', excretory urography, 
etc. Nesbit and Lapides, 63: 1109, 1950. 
Richardson and Rose, 63: 1113, 1950. 
Wall and Rose, 66: 305, 1951. MeRck, 
Bryne and Boler, 67: 1019, 1952. Barry 
and Rose. 69 : 849, 1953. Nesbit and 
Nesbitt, 70 : 332, 1953. 

Urolithiasis, see Urinar 3 ' Tract calculi; 
also Kidney calculi. Ureter calculi. 
Bladder calculi, etc. 

Urologist, medical education and training, 
Cahill, 70: 807, 1953 

geograpMcal distribution in U. S. Far- 
man, 67: 1037, 1952 

Urologj-, advances by animal e.xperimenta- 
tion. :McDonald, 63 : 764, 1950 
female, allergic reactions in pelvic 
urinary tract. Kindall and Nickels, 
61: 222, 1949 

bladder, air cysto-urethroscope. God¬ 
dard, 67: 526, 1952 
calculi, originating from calcified 
fibromyoma of uterus. Weiner, 
Burke and Sherman, 63 : 625, 1950 
calculus, giant. Wishard, Jr. and 
Nourse, 63: 794, 1950 
cystitis emphysematosa. Teasley, 
62 : 48, 1949 

diverticulum. Senger, Bottone and 
Rothfeld, 68 : 699, 1952 
endometriosis. Fitzgerald and Kuhn, 
62: 467, 1949 

exstrophy, pregnancj-. Rubovits and 
Arnkoff, 62 : 52, 1949 
mjur>' during pelvic operations. 

Aschner, 69: 774, 1953 
interstitial cystitis. Hand, 61: 291, 
1949 

fulguration. Coppridge, Roberts 
and Rosser, 63 : 630, 1950 


mucus secreting adenocarcinoma. 

Kretschmer, 61: 754, 1949 
neck obstruction. Hutchins, 69: 102, 
1953 

neck, transurethral resection. Powell 
and Powell, 61: 557, 1949 
stress incontinence. Kegel and 
PoweU, 63 : 80S, 1950. Schinagel, 
64 : 573, 1950. Maurer and Lich, 
Jr., 67 : 644, 1952. Wharton, 69: 
511, 1953. Barqdin, Pereira and 
Bay, 70: 454, 1953 

tubo-ovarian fistula, rupture into 
bladder. Young and Bacci, 63: 
1057, 1950 

urinary retention treated by trans¬ 
urethral resection. Emmett, 
Hutchings and McDonald, 63: 
1031, 1950 

uterovesical fistula. Burkland, 61: 
418, 1949 

vesicovaginal and rectovaginal fistu¬ 
las. Baird and Green, 68 : 60S, 
1952 

vesicovaginal fistula. O’Conor and 
Sokol, 66 : 579, 1951 
of tuberculous origin. Borjas and 
Rodriquez Diaz, 64: 102, 1950 
repaired by use of ball tractor. 

Fagerstrom, 62: 717, 1949 
suprapubic repair. Shaw, 70: 91, 
1953 

transvesical repair. Immergut and 
Cottier, 63 : 865, 1950 
kidney, and ureteral extension of car¬ 
cinoma of cervix. Arnold and 
Baretz, 68: 452, 1952 
agenesis. Levin, 67: 86, 1952 
agenesis, aneurysm of artery and 
left rudimentary unicornuate 
uterus. Ostry, 63 : 424, 1950 
calculous pyonephrosis associated 
with squamous cell carcinoma of 
renal pelvis. Atkinson, 63: 61, 
1950 

ectopia complicating pregnancy and 
labor. Anderson, Rice and Harris, 
Jr., 65: 760, 1951 

hydronephrosis of pregnancy. Schloss 
and Solomkin, 68: 8S5, 1952 
hj-pemephroma, metastasis to thy¬ 
roid. Dempsey, Crile, Jr. and 
Engel, 68 : 576, 1952 
hj-poplasia with ureter opening into 
vagina. Cecil, 70: 835, 1953 
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insufficiency associated with ovarian 
cyst. Cherry, 67: 126, 1952 
ossification associated with aplasia. 
Tedeschi and Holtham, 68: 50, 
1952 

pregnancy in presence of reduced 
kidney tissue. Smith, 61: 700, 

1949 

solitary pelvic, associated with vagi¬ 
nal aplasia. Nallc, Jr., Crowell 
and Lynch, Jr., 61: 862, 1949 
supernumerary. Carlson, 64: 224, 

1950 

pregnancy, associated with exstrophj’- 
of bladder. Rubovits and Arnkoff, 
62: 52, 1949 

associated with reduced kidney tissue. 

Smith, 61: 700, 1949 
bone lesions resembling osteitis. 

Golden, 67: 370, 1952 
pyelo-uretcrai dilatation. Jenkins 
and Van Wagenen, 61: 217, 1949 
trichomonas skeneitis. Riba, 62 : 503, 
1949 

ureter, carcinoma, patient living over 
25 years following nephro-ureter- 
ectomy. Cranco and Knickerbocker, 
64 : 300, 1950 

injury during pelvic operations. 
Niceley, 64: 283, 1950. Aschner, 
69: 774,1953. St. Martin, Trichel, 
Campbell and Locke, 70: 51, 1953 
obstruction due to cervix carcinoma, 
62: 219, 1949 

transection during uterine instru¬ 
mentation. Beneventi and Twi- 
nem, 63:224,1950 

uretero-intestinal anastomosis. Whar¬ 
ton, 61: 36, 1949 

ureterolithotomy, intrarenal gas fol¬ 
lowing. Winstead, 68 : 423, 1952 
urethra, carcinoma. Brack and Farber, 
64: 710, 1950. Hahn, 67: 319, 1952. 
Wishard, Jr. and Nourse, 68: 320, 
1952 

diverticulum. Cook and Fool, 62: 
495, 1949. Kirby and Reynolds, 
62: 498, 1949. Wharton and 

Kearns, 63: 1063, 1950. Moore, 
68: 611, 1952 

protrusion. Serra Ddria, 68: 617, 1952 
stricture. Brannan, 66: 242, 1951 
detector. Thackston and Price, 
62: 900, 1949 


urethritis, nitrofurazone. Young¬ 
blood, 70: 926, 1953 
urethro-trigonitis. Sweetser, Jr. and 
Harrison, C. H.. Jr., 66:684, 1951 
urinary tract, lymphoid tissue in. 

Kretschmer, 68: 252,.1952 
urine retention during pregnancy. 
Burden, Maurer and Licb, Jr., 
66: 578, 1951 

uterus, cancer, urologic complications 
due to. Beach, 68: 178, 1952 
vagina, salpingovaginal fistula. Thomp¬ 
son and Counseller, 66; 853, 1951 
urinary tract calculi in. Youngblood, 
69: 433, 1953 

vulvar fusion, Nowlin. Adams and 
Nalle, 62: 75, 1949 
history. Hess, 68: 865, 1952 
industrial, penis paraffinoma due to ap¬ 
plication of petrolatum concurrently 
with occupation exposure to cutting 
oils. Bradley, Jr. and Ehrgott, 66: 
453, 1951 

testis luxation. Cbarnock, 66; 901, 1951 
International Society of, program 1949 
meeting, 62: 266,1949 
medical education and training, Cahill, 
70: 807, 1953 

pediatric. Lattimer and Hubbard, 66: 
289, 1951 

abdomen, musculature, agenesis as¬ 
sociated with urogenital and gastro¬ 
intestinal tract anomalies. Bruton, 
66; 607, 1951 

adrenal cortical carcinoma. Garrett, 
66; 477, 1951 

anesthesia. Lundy, 67: 745, 1952 
appendi.x located in scrotum, appendi¬ 
citis. Mulholland, Madonna and 
Comely, 69: 815,1953 
bladder, delayed cystograms in child¬ 
ren. Bunge, 70: 729, 1953 
exstrophy, Higgins, 63: 852, 1950 
interstitial cystitis. McDonald, Up¬ 
church and Sturdevant, 70 : 890, 


1953 

neck contracture. 


Gailey and Best, 


70: 884, 1953 

neck obstructions in children. c- 
Donald, Upchurch and Sturde 


vant, 70; 94, 1953 . 

paralysis, congenital, 

1 _i_t TJr.'nnR and Scardino, 


69: 520, 1953 
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sarcoma. Mostofi and Morse, 67: 
6S1, 1952. Morse and Jarman, 
70 : 900, 1953 

tuberculous cystitis treated by sub¬ 
total cystectomy. Sargent, 70: 

207.1953 

tumors. Surra Canard and Rivarola, 
'69: 272, 1953 

Coca-Cola as aid in excretorj* urogra¬ 
phy. Berg and AUen, 67: 393, 1952 
kidnej', cystic, complicated by hydro¬ 
nephrosis. O’Donnell and Presti, 
62 : 651, 1949 

ectopia associated rvith right dia¬ 
phragmatic eventration. Spillane 
and Prather, 68: SOI, 1952 
hydronephrosis. Campbell, 65: 734, 

1951 

hj'pemephroma. Hempstead, Dock- 
erty, Priestlej- and Logan, 70: 

152.1953 

hypoplasia with ureter opening into 
va^na, Cecil, 70 : 835, 1953 
injury. Mertz, 69: 39, 1953 
insufficiency. Riddell, 65: 511, 1951 
polj'cystic. Lih and IVaud, 68 : 60, 

1952 

B’ilms’s tumor. Garrett and Mertz, 
70:694, 1953 

prostate, sarcoma. Mertz, Howell and 
- Hammond, 64: 6S1, 1950 
retroperitoneal lipoma. Harvard, 70: 

159,1953 

scrotum, enlargement. Albers and 
Bielstein, 70: 961, 1953 
sulfonamide induced anuria associated 
with congenital solitary kidney. 
Malisoff, 61: 725,1949 
ureter, calculi extraction bj* looped 
catheter. Ellik and Getz, 70: 716, 
1953 

cystic ureterovesical protrusion. 
Mertz, Hendricks and Garrett, 
61: 506, 1949 

megalo-. Ormond, 70: 171, 1953 
plastic operations. Ormond, 67 : 860, 
1952 

reflu.x. Gibson, 62: 40, 1949 
Ureterocele. Orr and Glanton, 70: 
180, 1953 

uretero-intestinal anastomosis, se¬ 
quelae. Kretschner, S3 : 863, 

1950 


urethra, catheters. Campbell, 62: 398, 
1949 

duplication. DeXicola and McCart¬ 
ney, 61:1065,1949 

valves associated with congenital 
median bar. IVolgin, Rosenberg 
and Muschat, 68 : 506, 1952 
urinar 3 ' tract tuberculosis, 61: 671,1949 
urographj'. Matthei, 64 : 417, 1950. 
Berg and Allen, 67: 393, 1952 
resident training in private hospitals. 

Sweetser, 63: 1104, 1950 
war, bladder paralj'sis. Hutch and Bunts, 
66: 218, 1951 

hj'dronephrosis. Miller, Jr., 66 : 340, 
1951 

injuries in Korean conflict. Henkel, 
70 : 637, 1953 

ureter injurj'. Patton, 67 : 852, 1952 
urogenital injuries. Clarke and Lead- 
better, 67: 719, 1952 

Uterus, cancer, urologic complications due 
to. Beach, 68: 178, 1952 
fibromj'oma, bladder calculi originating 
in. Weiner, Btirke and Sherman, 63: 
625, 1950 

undeveloped, associated with right renal 
agenesis and aneurj’sm of renal 
arterj'. Ostrj’, 63 : 424. 1950 

Vagina, aplasia, associated with solitary 
pelvic kidnej-, 61: 862, 1949 
flstula; see Fistula 

operative management in hermaphrodi¬ 
tism. Cecil, 62 : 709, 1949 
trichomonas vaginlisa. Riba. 62 : 503. 
1949 

ureter opening into. Cecil, 70 : 835, 1953 
urinary tract calculi in. Youngblood, 
69 : 433, 1953 

Valenta, J. C. and Chenoweth, C. V. Foreign 
bodies in ureter, complication from use 
of electrodes for ureteral meatotomy, 
69: 492, 1953 

Valk, W. L., see A. D. Mitchell, jt. auth. 
and Alitchell, A. D. Segmental renal 
function studies, 64 : 254, 1950 
Vallett, B. S. Dorsolumbar flap incision 
(discussion), 67: SOI, 1952 
Kagamatsu technique applied to retro¬ 
peritoneal dissection in testis tumor, 
68 : 337, 1952 

Van Buskirk, K. E., see L. E. McCrea, jt. 
auth. 
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see G. H. Strong, jt. auth. 

Van Cappellen, C. Polycystic kidney dis¬ 
ease (discussion), 66: 64, 1951 
Tuberculosis of urinary tract, 66: 619, 
1951 

Van Duzen, R. E. Normal and abnormal 
micturition (discussion), 61: 242, 1949 
and Mustain, Rhoads: Alpha-tocopherol 
in treatment of interstitial cystitis, 
66: 1033, 1951 

Van GuHk, F. H. Urogenital tuberculosis 
(discussion), 67: 75S, 1952 

Van Wagenen, G., see R. H. Jenkins, jt. 
auth. 

Varicocele, Ivanissevitch operation. Lewis, 
63: 165, 1950 

Vas deferens, absence. Nelson, 63: 176, 
1950. Mcrrcn and Kelley, 68 : 377, 1952 
anastomosis. Massey and Nation, 61: 
391, 1949 

to correct sterility. Dorsey, 70: 615, 
1953 

anomaly. Michelson, 61; 384, 1949 
calcification associated with Paget's 
disease of bone. Narins and Oppen- 
heimer, 67: 218, 1952 
ligation. Moore, 66:497,1951 
tuberculosis. Scardino, Kelley and Scott, 
63: 698, 1950 

vasectomy, effect upon incidence of epi¬ 
didymitis following prostatectomy. 
Schmidt and Hinraan, 63: 872, 1950 

Veber, D. G., see V. C. Laughlin, jt. auth. 

Veenema, R. J. Simplified prostatic perineal 
biopsy, 69: 320, 1953 
see J, K. Lattimer, jt. auth. 

Carpenter, F. G. and Root, W, S. Residual 
urine, important factor in interpreta¬ 
tion of cystometrograms, experi¬ 
mental study, 68 : 237, 1952 

Vega Diaz, see do la Maza, jt. auth. 

Vein, distribution in prostate and bladder, 
application to retropubic prostatec¬ 
tomy. Beneventi and Noback, 62: 663, 
1949 

Vena cava, involvement in kidney tumors. 
Duff and Granger, 66: 368, 1951 
ligation to prevent pulmonary embolism 
in massive electrocoagulation of 
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